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4RZeveryone who 
routinely works with 
equations needs 
Eureka: The Solver 


It solves the most com- 
plex equations in seconds. 
Whether you're a scientist, 
engineer, financial analyst, 
student, teacher, or some 
other professional, you 
need Eureka: The Solver! 


Any problem that can be 
expressed as a linear or non-linear 
equation can be solved with Eureka. 
Algebra, Trigonometry and Calculus 
problems are a snap. 

Eureka: The Solver also handles 
maximization and minimization 
problems, does plot functions, 
generates reports, and saves you 
an incredible amount of time. 


Х+ехр(Х) = 10 
solved instantly instead 
of eventually! 


Imagine you have to “solve 
for X," where X + exp(X) = 10, and 
you don't have Eureka: The Solver. 
What you do have is a problem, 
because it's going to take a lot of 
time guessing at "X." Maybe your 
guesses get closer and closer to the 
right answer, but it's also getting 
closer and closer to midnight and 
you're doing it the hard way. 

With Eureka: The Solver, there's 
no guessing, no dancing in the dark— 
you get the right answer, right 
now. (PS: X = 2.0705799, and 
Eureka solved that one in .4 
of a second!) 
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How to use Eureka: 
The Solver 
It's easy. 


1. Enter your equation into 
the full-screen editor 
2. Select the "Solve" command 
3, Look at the answer 
4 You're done 


You can then tell Eureka to 


| Evaluate your solution 

| Plot a graph 
Generate a report, then send the 
output to your printer, disk file 
Or Screen 
Or all of the above 


Eureka: The Solver includes 
[V A full-screen editor 
Pull-down menus 
Мі Context-sensitive Help 
1 On-screen calculator 
ІІМ Automatic 8087 math 
co-processor chip support 


ІМ Powerful financial functions 


“| Built-in and user-defined 
math and financial functions 
“| Ability to generate reports 
complete with plots and lists 
[М] Polynomial finder 
| Inequality solutions 


‘Introductory price—good through July 1, 1987 


5!* 
only $99.95 


Е Eureka: те sover 


Some of Eureka's 
key features 
You can key in: 
М A formula or formulas 
М A series of equations—and 
solve for all variables 


“| Constraints (like X has to be 
< or — 2) 


v( A function to plot 


4 Unit conversions 
4 Maximization and minimization 
problems 


[V Interest Rate/Present Value 
calculations 


4 Variables we call "What hap- 
pens?," like "What happens if I 
change this variable to 21 and 
that variable to 27?" 


All this power for only 
$99.95! 


Equation-solving used to be a 
mainframe problem, but we've 
solved that problem. 

Eureka: The Solver is all you 
need—and it's yours for only 
$99.95! 

That kind of savings you can 
calculate with your fingers! 


System requirements 


IBM PC, AT, XT, Portable, 3270 or true compatibles. 
PC-DOS {MS-DOS} 2.0 and later. 384K. 


66 if you're at all interested іп 
artificial intelligence, databases, expert 
systems, or new ways of thinking about 
programming, by all means plunk down 
your $100 and buy a copy of Turbo 


Prolog. Bruce Webster, BYTE 9/86 77 


Turbo Prolog, the natural language 
of Artificial Intelligence, is the most 
popular Al package in the world with more 
than 100,000 users. It's the 5th-generation 
computer programming language that 
brings supercomputer power to your IBM 
PC and compatibles. You can join the А! 
revolution with Turbo Prolog for only 
$99.95. Step-by-step tutorials, demo 
programs and source code included. 


NEW 


New Turbo Prolog its the complete developer's 
toolbox and a major addition to 
Toolbox Turbo Prolog. You get a wide variety 
Our new Turbo Prolog Toolbox" of menus—pull-down, pop-up, line, 
enhances Turbo Prolog—with more tree and box—so you can choose the 
than 80 tools and over 8,000 lines of one that suits your application best. 
source code that can easily be You'll quickly and easily learn how to 
incorporated into your programs. It produce graphics; set up communica- 
includes about 40 example programs tions with remote devices; read 
that show you how to information from Reflex* dBASE Ill 
use and incorporate your Lotus 1-2-3" and Symphony? files; 
new tools. generate parsers and design user 


interfaces. All of this for only $99.95. 
New Turbo Prolog | 
Toolbox features include: — A" 
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1-2-3, Symphony О піу TODLBOK кт _ { 
A unique parser generator 3 Ба 
Sophisticated user-interface design 999.95! | 
tools | 


[VÍ Business graphic generation 

M Complete communications package 
[VÍ File transfers from Reflex, dBASE Ill, 
М 
М 


System requirements 
Turbo Prolog: І8М PC, XT, AT or true compatibles. PC-DOS (MS- 


DOS} 2.0 or later. 384K. Turbo Prolog Toolbox requires Turbo 
Prolog 1.10 or higher. Dual-floppy disk drive or hard disk. 512К. 


ze < Turbo Pascal 


The power and high performance of 
Turbo Pascal is already in the hands of 
more than half-a-million people. The tech- 
nically superior Turbo Pascal is the de facto 
worldwide standard and the clear leader. 


The Turbo Pascal family includes: 
Turbo Pascal® 3.0 

Turbo Tutor® 2.0 

Turbo Database Toolbox? 
Turbo Editor Toolbox*® 

Turbo Graphix Toolbox* 

Turbo GameWorks* 

Turbo Pascal Numerical Methods 
Toolbox" 


Turbo Pascal, the worldwide standard in 
high-speed compilers, and family. 


& & The language deal of the century. 
Jeff Duntemann, PC Magazine 99 
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Toolbox | 


599.95! 


ew! Turbo Pascal 


Numerical Methods As well as a free demo FFT pro- 
| gram, you also get Least Squares 

Fit in 5 different forms: 

1. Power 

2. Exponential 

3. Logarithm 

4. 5-term Fourier 

5, 5-term Polynomial 
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They're all ready to compile 
and run. 


Only 


| All this for only $99.95! 


What our new Numerical Methods System requirements 


Toolbox will do for you now: 18M PC, XT, AT or true compatibles. PC- 
| | DOS (MS-DOS) 2.0 or later. Turbo Pascal 
М Find solutions 2.0 ог later. Graphics module requires 
: graphics monitor with ІВМ CGA, ІВМ 
to equa tions EGA, or Hercules compatible adapter 
К] Interpolations | m card, and requires Turbo Graphix 
| Calculus: numerical derivatives cd bcd or nts Pli oia co- 
an d Integr. als ‚ mended for aptimal performance. 256K. 
М Differential equations | Turbo Pascal 30 
МЇ Matrix operations: inversions, Includes 8087 & BCD features for 16-bit 
determinants and eigenvalues MS-DOS and CP/M-86 systems, СР/М-80 
А й version minimum memory: 48К; 8087 
М Least squares approximations and 8CD features not available. 128K 
| Fourier transforms 


ntroducing Turbo 

Basic, the high- 
speed BASIC you'd 
expect from 


Borland! 


It's the BASIC compiler you've 
been waiting for. And it's so fast 
that you'll never have to wait 
again. 

Turbo Basic is a complete devel- 
opment environment; it includes a 
lightning-fast compiler, an inter- 
active editor, and a trace debug- 
ging system. 

Because Turbo Basic is compat- 
ible with BASICA, chances are that 
you already know how to use 
Turbo Basic. 


With Turbo Basic your 
only speed is “‘Full 
Speed Ahead“! 


You probably already know us 
for both Turbo Pascal? and Turbo 
Prolog." Well, we've done it again! 

We created Turbo Basic, 
because BASIC doesn't have to be 
slow. 

In fact, building fast compilers is 
a Borland specialty; both our Turbo 
Pascal and our Turbo Prolog out- 
perform all their rivals by factors, 
and with Turbo Basic, we're proud 
to introduce the first high-speed 
BASIC compiler for the IBM*PC. If 
BASIC taught you how to walk, 
Turbo Basic will teach you how 
to run! 


The Critics’ Choice 


&& Borland has succeeded in 
stretching the language without 

| weighing us down with unneces- 
sary details . . . Turbo Basic ts the 
answer to my wish for a simple yet 
blindingly fast recreational utility 
language . . . The one language 
you can't forget how to use, Turbo 


Basic is a computer language for 
the missus, the masters, the 
masses, and me. 

Steve Gibson, InfoWorld 


Borland's Turbo Basic has advan- 
tages over the Microsoft product, 
including support of the high- 
speed 8087 math chip. 

John C. Dvorak 7 7 


Bi-1103A 


- Turbo Basic 


Turbo Basic ends the 
basic confusion 


There's now one standard: 
Turbo Basic. 

It's fast, BASICA-compatible, and 
because Turbo Basic is a Borland 
product, the price is right, the 
quality is there, and the power is 
at your fingertips. You see, Turbo 
Basic's part of the fast-growing 
Borland family of programming 
languages—we call it the "Turbo 
Family." Hundreds of thousands of 
users are already using Borland's 
languages, so you can't go wrong. 
So join a whole new generation of 
smart IBM PC users—get your 
copy of Turbo Basic today. You get 
an easy-to-read 300+ page 
manual, two disks, and a free 
MicroCalc spreadsheet—and an 
instant start in the fast new world 
of Turbo Basic. All of this for only 
$99.95—Order your copy of Turbo 
Basic today! 


Free spreadsheet included, 
complete with source code! 


Yes, we've included MicroCalc, our sample 
spreadsheet, complete with source code, 
so that you can get started right away with 
a "real program." You can compile and run 
it "as is," or modify it. 


only $93: 95! 
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A technical look at 
Turbo Basic 
Д Full recursion supported 
A Standard IEEE floating-point 
format 
Floating-point support, with full 
8087 (math со-ргосеѕѕог) 
integration. Software emulation if 
no 8087 present 
M Program size limited only by 
available memory (no 64K 
limitation) 
Мі ЕСА and CGA support 
мі Access to local, static, and global 
variables 
мі Full integration of the compiler, 
editor, and executable program, 
with separate windows for 
editing, messages, tracing, and 
execution 
ví Compile, run-time, and 1/О errors 
place you in the source code 
where error occurred 
| New long integer (32-bit) data 
type 
ví Full 80-bit precision 
мі Pull-down menus 
M Full window management 


System requirements 


ІВМ PC, XT, AT and true compatibles, PC-DOS (MS- 
DOS} 2.0 or later. One floppy drive, 256K. 
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urbo C: The 

fastest, most 
efficient and easy- 
to-use C compiler at 
any price 

Compilation speed is more than 

7000 lines a minute, which makes 
anything less than Turbo C an 
exercise in slow motion. Expect 


what only Borland delivers: Quality, 
Speed, Power and Price. 


Turbo C: The C compiler 
for amateurs and 
professionals 

If you're just beginning and 
you've "kinda wanted to learn C," 
now's your chance to do it the easy 
way. Like Turbo Pascal, Turbo C's 
got everything to get you going. 


If you're already programming 
in C, switching to Turbo C will 
considerably increase your 
productivity and help make your 
programs both smaller and faster. 
Actually, writing in Turbo C is a 
highly productive and effective 
method—and we speak from exper- 
ience. Eureka: The Solver and our 
new generation of software have 
been developed using Turbo C. 


Sieve benchmark (25 iterations) 


| 


| Compile time 


Turbo C 


3.89 
| Compile and link time | 9.94 
nome 7 Р Áo 9.5] 
| Object code size | in | 297 
| Price Е | soos | | $450.00 


Benchmark run on a 6 Mhz ІВМ AT using Turbo C version 1.0 and the Turbo 
Linker version 1.0; Microsoft C version 4.0 and the MS overlay linker version 


| Microsoft* C 


Turbo C: a complete 
interactive development 


| environment 
Free Microcaj. | Like Turbo 
Pascal and 


with eet 
FEE coge | Turbo Prolog, 


with an interactive editor that will 


show you syntax errors right in your 


source code. Developing, debug- 
ging, and running a Turbo C 
program is a snap. 


Turbo C: The C compiler 
everybody's been 
waiting for. Everybody 
but the competition 


Borland's "Quality, Speed, Power 
and Price" commitment isn't idle 
corporate chatter. The $99.95 price 
tag on Turbo C isn't a "typo," it's 
real. So if you'd like to learn C in a 
hurry, pick up the phone. If you're 
already using C, switch to Turbo C 
and see the difference for yourself. 


System requirements 


ІВМ PC, XT, AT and true compatibles, PC-DOS {MS- 
DOS) 2.0 or later. One floppy drive. 320K 


| Lattice C | 


| 301 


| $500.00 


Turbo C comes 


— _ — 


Technical Specifications 

| Compiler: One-pass compiler 
generating linkable object modules 
and inline assembler. Included is 
Borlana’s high performance “Turbo 
Linker.” The object module is com- 
patible with the PC-DOS linker. Sup- 
ports tiny, small, compact, medium, 
large, and huge memory model 
libraries. Can mix models with near 
and far pointers. Includes floating 
point emulator (utilizes 8087/80287 
if installed) 


[VÍ Interactive Editor: The system 
includes a powerful, interactive full- 
screen text editor. If the compiler 
detects an error, the editor auto- 
matically positions the cursor 
appropriately in the source code. 


М Development Environment: А 
powerful "Make" is included so 
that managing Turbo C program 
development is highly efficient. 
Also includes pull-down menus 
and windows. 


Д Links with relocatable object 
modules created using Borland's 
Turbo Prolog into a single program. 
ANSI C compatible. 


|М Start-up routine source code 
included. 


|М Both command line and integrated 
environment versions included. 


» | 


"Introductory price—good through July 1, 1987 
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3.51; Lattice C version 31 and the MS object linker version 3.05. сот? меч g 
| min 
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Smarter Artwork 


Three years ago, Wintek engi- 
neers created smARTWORK to 
reduce the time and tedium of 
laying out their own printed-circuit 


New smARTWORK Features 


О Silkscreen layer for component 
placement and identification 


О Text capabilities for all three 


layers 
boards. Thousands of engineers П Selectable trace widths and 
have since discovered the ease of pad shapes and sizes 


use and sophistication that makes 
smARTWORK the most popular 
PCB CAD sofiware available. And 
thanks to them, smARTWORK keeps 
getting better. 


L] User-definable library 

О Ground planes created with a 
single command 

[] Solder-mask and padmaster 
plots generated automatically 


О Quick printer 2X checkplots 


L] Additional drivers for printers 
and plotters 


О Optional drill-tape and 
Gerber photoplotter utilities 


О AutoCAD? .DXF file output 


O Completely updated 
manual 


(1 800 number for free 
. technical assistance 


SMARTWORK transforms 
your IBM PC into a PCB CAD system 


Interactive routing, continual 
design-rule checking, pad shav- 
ing, and production-quality 2X 
ariwork have always been a part 
of smARTWORK. And now that 
many customer suggestions have 
become a part of the software, 
smARTWORK is an even better 
value. That's why we 
Offer it with a thirty- 
day money-back 
no-nonsense 
guarantee. 


| sided board with silkscreen layer 


A Current Versions 


d НАМЕ 
smmARTWORK 


Using an Epson or IBM dot-matrix 
printer, you can create 2X arlwork and 
4X or 2X checkplots in a fraction of the 
time hand-taping requires 


V4.0r2 
V4.3rO 


smARTIAORK Keep: 
Getting Smarter | 


2" by 4" section of a 10" by 16” double- 


"NEW 


Autorouter Included 3 
Still $895 


Camera-ready 
2X artwork from an HI or HP pen plotter 


The Smart Buy. Guaranteed. 


Still priced at $895, smARTWORK 
is proven, convenient, and fast. 
Our money-back guarantee lets 
you try smARTWORK for 30 days 
at absolutely no risk. Call toll free 
(800) 742-6809 today and put 
smARTWORK to work for you 
tomorrow. That's smart work. 


System Requirements 


L1 IBM PC, PC XT, or PC AT with 384K 
RAM, and DOS V2.0 or later 

О IBM Color/Graphics Adapter with 
RGB color or B&W monitor 

О ІВМ Graphics Printer or Epson 
FX/MX/RX-series printer, and/or 

О Houston Instrument ОМР-40, 44, 42, 
51, 52, or Hewlett-Packard 7470, 
7475, 7550, 7580, 7585, 7586 pen 
plotter 

П Optional Microsoft Mouse 


Wintek Corporation 

4804 South St. 

Lafayette, IN 47904 

Telephone: (800) 742-6809 

In Indiana: (347) 742-8428 
Telex: 70-9079 WINTEK CORP UD 


"sen ARTWORIKC, “Mintek”, ond the Winteklogo ore registered rademarks of 
Wintek Corporation. "AutoCAD" is a regisiered trademark of Autodesk, Inc. 


онооно тоннан ааъ поне визнане иона сева атаве елаве впав 
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EDITORIAL 


Liberation and Fragmentation 
IBM's long-awaited new Personal 5у5- 
tem/2 computers have at last arrived, and 
with them the promise of OS/2, the oper- 
ating system jointly developed by Micro- 
soft and IBM. Our rush article about the 
new IBM systems appears in this issue on 
page 100. Rick Grehan and Eva White of- 
fer a more detailed overview of OS/2 in 
this issue on page 116. Rather than re- 
peating the particulars of the IBM an- 
nouncements here, I will describe some 
salient points and look at the effects of 
IBM’s and other recent announcements 
on the industry and the user community. 

Contrary to many predictions, IBM 
did introduce an 80386 machine, the 
Model 80, and it will be available in July 
1987 rather than in 1988. Furthermore, 
the Model 80 has a new high-perfor- 
mance 32-bit bus called Micro Channel. 
Its slots can handle both memory and 
I/O, and its design includes support for 
multiple processors. The Model 80 gives 
IBM an outstanding foundation for its 
personal computers for the next 5 to 10 
years. Models 50 and 60, which are 10- 
megahertz 80286 machines with a 16-bit 
Micro Channel that is a subset of the 32- 
bit bus, join the Model 80 in having the 
new VGA 640 by 480 graphics as stan- 
dard equipment. Models 50, 60, and 80 
all have convenient high-capacity 1.44- 
megabyte microfloppies as standard 
equipment. These three models together 
define the new hardware standard. 

The wonderful news about systems 
software is the announcement of OS/2, 
which finally will liberate users and de- 
velopers from the 640K-byte memory- 
addressing limitation that has deprived 
IBM-compatible computing of goodies 
like the graphical user interfaces on the 
Macintosh, the Atart ST, and the Amiga. 
OS/2 will give software developers 16 
megabytes of 64K-byte segments—not 
the ideal linear address space; but a big 
improvement. The IBM world should 
now have the means to support a graphi- 
cal user interface. 

But there is also some bad news re- 
garding new systems software. Microsoft 
had been preparing us to accept the late 
arrival of OS/2, but it comes as a shock 
that the new Presentation Manager will 
not be available with the standard release 
of OS/2 in early 1988. While developers 
will get OS/2 kits in August, the kit won’t 
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include support for the Presentation 
Manager until late this year. 

Together with Apple’s announcement 
of the Macintosh II and SE, the IBM an- 
nouncement reshapes the marketplace. 
Both Apple and IBM now offer users and 
software developers outstanding founda- 
tion machines for the years ahead. The 
Macintosh II uses the 68020, and the Per- 
sonal System/2 Model 80 uses the 80386, 
which can address memory as a large lin- 
ear space. That feature of the 80386 of- 
fers real liberation from the memory 
management constraints of previous Intel 
processors. Apple’s Macintosh II uses 
the standard 32-bit NuBus, while IBM’s 
Model 80 uses the 32-bit Micro Channel. 


Four Major Fragments, with 
More Possible 
Where does all this leave us? For software 
developers and users alike, the personal 
computer market has now split into four 
major fragments: MS-DOS, OS/2, Mac- 
intosh, and Unix. And further fragmenta- 
tion is possible. MS-DOS dominates 
now, but it will be supplanted in the long 
term. OS/2 is the obvious new target for 
major development projects—but work 
can’t start on anything that uses the Pre- 
sentation Manager until late1987. Since 
the Presentation Manager is to be the 
standard user interface for OS/2, applica- 
tions software for OS/2 will be very late. 
Today—and for at least the next year— 
both Macintosh and Unix will have much 
larger installed bases than OS/2. The in- 
stalled base of Macintoshes has been 
growing rapidly since the introduction of 
the Macintosh Plus, with the SE and the 
Macintosh II sure to increase the pace of 
growth. And the Macintosh systems soft- 
ware, including the graphical user inter- 
face, is not only well defined but also 
friendly and familiar. There is a rich col- 
lection of applications software that ex- 
ploits the Macintosh user interface. For 
those who must run PC applications, 
there is an XT card for the Macintosh SE 
and an AT card for the Macintosh II. In- 
deed, a Macintosh II with the AST 80286 
card costs less than a Personal System/2 
Model 80 with. floating-point processor 
and comparable mass storage and dis- 
play. Apple continues to work on a multi- 
tasking version of the Macintosh operat- 
ing system. Apple’s challenge is to 
introduce multitasking before the arrival 


of OS/2, 
multitasking. 

The installed base of Unix has also 
grown, although more gradually than that 
of the Macintosh, and may now be suffi- 
cient to drive the development of an at- 
tractive assortment of applications soft- 
ware. Consider this also: Unix will run 
on the IBM Personal System/2 Model 80, 
the Macintosh II, the IBM PC RT, Sun 
and Apollo workstations, and many 
supermicrocomputers and minicomput- 
ers. Since Unix supports multitasking, 
and through the new X-Windows stan- 
dard will support a windowing environ- 
ment, Unix offers now some of the future 
attractions of OS/2. And the infamous 
overhead of Unix is not much greater 
than the overhead associated with OS/2. 
Unix with a DOS emulator to run old PC 
software could win new friends. Some 
software developers will find that Unix is 
now the easiest single path to the greatest 
variety of high-end hardware. 

There is the possibility of still further 
fragmentation of the market. IBM will of- 
fer sometime in 1988 an extended version 
of OS/2. This version will include a rela- 
tional database compatible with IBM 
mainframe databases and a wealth of 
communications support for links with 
large IBM systems. OS/2 Extended Ver- 
sion seems to be IBM’s strategy for pro- 
viding integration from the largest sys- 
tems to the smallest in large corporations. 
OS/2 Extended Version may represent for 
some developers the most attractive part 
of the market. Also, we can’t entirely 
rule out the entrance of a new 80386 op- 
erating system on the scene. 


which also provides 


Critical Choices 

The age of the commodity computer is 
passing. If you want to do a major com- 
puting task on a small computer, you face 
arich range of choices. Things are getting 
much better—but no easier. 

The best news of all is that both IBM 
and Apple have now shown outstanding 
new architectures that can carry us far 
into the future. Starting in July, we will 
devote regular coverage to next-genera- 
tion computing that focuses on 80386 and 
68020 systems. We will compare and 
contrast the new systems as quickly as we 
can get our hands on them. 

—Phil Lemmons 
Editor in Chief 
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When computers get down to business, they move up to Maxell. 


MICRO FLOPPY DSK 


| MIF 2-DD 


Maxell is ready when you аге 
with the newest technol 

in magnetic media. A pertect 
example is this double-sided 
3l" microdisk. 


"^, тахеі. 


// THE GOLD STANDARD 


Maxell Corporation of America, 60 Oxford Drive, Moonachie, NJ 07074 


Among our largest customers аге Sem- 


cage conlega Ree: NIN: 

Big institutions сап be very close- 
mouthed about the competitive edge they 
get from a powerful tool like VTERM/220. 
So while they'd prefer that we not name 
names, we can still tell you the reasons why 
we have more satisfied users than all our 
competition combined. 

First of all, giant institutions don’t stay 
giant by being sloppy. They spec things 
down to a gnat's eyebrow. That's why we're 
proud to say that VTERM 5 biggest fans are 
large corporate, scientific and government 
installationsthat perform very serious evalu- 
ations of communications software. They 
give VTERM the highest praise for accu- 
racy of emulation, ease of use, multiplicity of 
features, speed of execution, and just plain 
quality. 


mer Апа the 
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Just look at УТЕКМ/2205 outstanding 
features: 

• Plug compatible VT220 and VT100 video 
and keyboard emulation with customizable 
key mappings. 

* Powerful file transfer including the most 
thorough implementation of KERMIT 
available on the PC, plus XMODEM, and 
our proprietary protocol VTRANS with 
complete hostside software for VMS,” 
RSTS/ERSX11 М/М-- "апа UNIX?" 

• Host data capture and conversion to 
Lotus? 1-2-3,9 Symphony? and dBase® 

• 132-column display via horizontal scrolling 
or optional video board. 

e Scrollback buffer for redisplay of up 
to 2,000 lines (eighty screens!). 

““Ноб Key" toggle between 
host session and PC DOS. 

• Programmable softkeys 
with script-like capabilities. 

• Full support for multinational 


and national character sets. 

ҮТЕКМ/220 is not the only thing we 
have to talk about. Тһегеб also our VT100 
emulator VTERM III, and our Tektronix™ 
4010/4014 graphics emulator, УТЕЕМ/ 
4010. Both of these VTERMS have a lot of 
the power of УТЕКМ/220, including file 
transfer. 

So if you're looking for terrific terminal 
emulation programs for your IBM PC or 
other compatible computers, you and 
50,000 other users have found it at Coeffi- 
clent. We're the leader in DEC Emulation 
Software. Just ask AT & oops. 

Call us today at 
212- 777-6707 ext. 408. 


Coeffident 
Coefficient Systems Corporation 
611 Broadway, New York, N.Y. 10012 


Inquiry 54 


Every year millions of 
computers, VCR's and TV's 
blow their brains out. 


The utility company sends ТОО much circuitry and peace of mind. 
power through a critical junction. A major No matter if you're protecting a PC system, 
appliance is switched off and creates a stereo, IV, VCR or microwave oven, Networx 
power surge. Or a bolt of lightning explodes makes an electronic protector for your 
into your power line. product. Even versions with built-in phone line 
Electrical overloads that ultimately protection for modems, answering machines 
make their way to your delicate electronics. and telecommunications equipment. 
Erasing memory and data. Frying sensitive cir- Find out about which one is right for you 
cuitry And causing nearly 80% of and where to get it. Call Networx toll free 


all service calls. | 

Unless you're plugged into a = 
Networx® electronic protector. LEN 

With fast-acting power %ь 
conditioning circuitry, 
Networx electronic 
protectors “clamp” 
surges, spikes and 
static overloads 
before they reach your system. 
Preserving memory, data, 


at 1-800-522-2222, and get the 
best in protection for 
high-tech hardware. 
Before your power 
cord turns into 

its Own worst enemy. 
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Networx is a registered trademark of Diatight Corp., see us at Comdex/Atlanta We кесір it all working. 
A North American Philips Company. June 1—4 Booth #2348 1913 Atlantic Ave., Manasquan, NJ (08736 
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Our 12" and 14” terminals emulate all of America's 
most popular models. Our monitors do too, and come 
in arange of cabinet styles. 


And our stateside group, Samsung Electron Devices, 
has an American design team on staff to answer 
queries and help OEMs with custom designs. 

Just call (213) 404-1835. 


Meanwhile, our perfected manufacturing techniques 
keep the costs down. And our automated, robotic, 
assembly lines turn out everything from CRTs to 
terminals to computers. All to U. S. standards. 


When you buy a terminal or monitor for 
your American PC, you want a low price, 
but not something foreign. You want 
American quality. American specs. 

An American look and feel. 


Which really means you want the 
kind Uncle Samsung makes. 


Because Samsung has been making 
them that way in Korea since 1979. 
For some of America's largest 
PC manufacturers. So they're _ 
already as familiar as the | 
4th of July. 


But now you can buy 
Samsung terminals and 
monitors with Samsung's 
name on them. And 
save yourself plenty of 
Yankee dollars, 


So there's no reason to connect your PC to 
something foreign in order to save 
money. You can join up with 
Uncle Samsung. 


еже SAMSUNG 
АШ Electron Devices 


Inquiry 273 for End-Users. 
Inquiry 274 for DEALERS ONLY. 


ЕЕЕ 

HOME OFFICE 
ТІН FL, THE JOONG-ANG 
DAILY NEWS BLOG. 
7 SOONHWA-DONG, CHUNG-KU 
SEOUL, KOREA 
TEL: (02) 755-2333 (511~513) 

(02) 757-2095 
TELEX: STARNEC K33217, K22596 
FAX: (02) 756-4911, 757-4822 


USA HEAD OFFICE 

LOSANGELES TOKYO 

TEL: (213) 404-1835 TEL: (03) 581-5804, 581-9521/4 
TELEX: 183423 SEDLA TELEX: 2228009 SANSEI 
FAX: (213) 926-7748 FAX: (03) 581-4835 

SANTA CLARA LONDON 

TEL: (408) 970-8844 TEL: (01) 831-6951/5 

TELEX: 4745070 SPIUI TELEX: 264606 STARS LG 


FAX: (408) 970-9534 FAX: (01) 430-0096 


YOU CAN 
WRESTLE WITH 
A FEW 
THOUSAND LINES 
OF CODE TO 
PROGRAM YOUR 
EXPERIMENTS. 


Developing scientific experiments takes creativity. 
Writing code to run them takes sweat. Atleastit used to. 

But no longer. Because we've just solved the scientific 
and engineering programming problem. 


Conteats Mumi isi 


| ipu [ушы 


OR YOU CAN USE 
LabVIEW. 


Picture the perfect programming language. 
Imagine software where gm are um na a tnt 
programs. 

Imagine running experiments and simulations through 
front panels that look and act just like instruments. On 
screen! | 

Imagine reusable software modules that can control 
your instruments, 7 any application. Programs for data 
acquisition, data reduction, signal processing, analysis, 
conversion, and display. 

Imagine a programming environment so powerful that 
productivity is measured in hours instead of days. 

The Macintosh made it possible. LabVIEW made it 
happen. Automated testing, measurement, and simula- 
tion has never been easier or faster. 


Call for details. 800/531-4742. 


DESKTOP ENGINEERING HAS ARRIVED. 


12109 Technology Blvd. 
Austin, TX 78727 
800/531-4742 512/250-9119 


Inquiry 205 


Noe 
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РС Engineering Solutions 


From The Leader in Finite Element Analysis 


The MacNeal-Schwendler Corpora- 
tion provides a family of engineering 
software solutions for use on your 
personal computer. 


Mechanical engineers and structural 
designers can increase product relia- 
bility and cut material costs with these 
powerful yet easy to use PC-based 
software programs. 


MSC/pal 2 is a 3-D finite ele- 
c ment analysis program for the 
IBM PC. It performs static analysis 
with multiple loading subcases, natu- 
ral frequencies and mode shapes, 
transient response and frequency re- 


sponse. Color shaded contour plots, 
deformed animation, XY plots and 
CAD interfaces are standard features. 


MSC/pal is a similar finite ele- 
a... analysis program for the 
Apple Macintosh. It features the stan- 
dard Macintosh user interface, with 
pull-down menus and dialog boxes. 

MSC/cal is a finite element 
"al transfer program for the 
IBM PC. It has steady-state and tran- 
sient analysis capabilities, with color 
shaded contours and XY plots. 

Put MSC's family of PC-based 
ыл engineering programs to work 


MSC? is à regimen trademark of The MacNeal-Schweadler Corporation. ІВМ is a registered trademark of International Business Machines 


Corporation. Mac ntosh is a trudemurk licensed ta Apple Computer, те. 


12 BYTE * JUNE 1987 


for you today. 


The MacNeal-Schwendler Corpo- 
ration offers volume, retailer and 
educational discounts. For more in- 
formation call (213) 258-9111 or write. 


ecl 


MENT 


MacNeal-Schwendler 
Corporation 


815 Colorado Blvd., Los Angeles, CA 90041 


Inquiry 172 for End-Users. Inquiry 173 for DEALERS ONLY. 
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online information are over. 


Now experience Тһе InfoMaster'Age-FREF! 


Until now, electronic information services were 
positively medieval. Their systems were developed 
by specialists for specialists—and only a wizard could 
decipher them. 


Now there's InfoMaster—the extraordinary information 
service from Western Union. It's an exciting newrealm 
of onlineinformation. Powerful. Practical. Easy to use. 
And we want you to experience it—firsthand! 


А wealth of problem-solving 
information about your business. 


Whatever business you're in, InfoMaster makes critical 
information immediately accessible. Timely, comprehen- 
siveinformation. About your business. Your market. 
Your prospects. Your competition. 


InfoMaster puts the world's leading online vendors— 

BRS, Dialog, NewsNet, Vu/Text and more—at your finger- 
tips. Information from over 800 databases! Names like 
Moody's, Standard & Poor's, TRW, and Dun & Bradstreet. 


No computerese. It's easy to use! 


InfoMaster bridges the obstacles that can keep you out 
of most other online services! InfoMaster makes it easy 
to log on...easy to pick the right database...easy to find 
the right information. 


In fact, you don't even have to know which database to 
choose. InfoMaster will act as your guide...leading you 
there, one easy step at a time. Plus, there's free online 
assistance from a specialist, 24 hours a day. 


The instant rewards of instant information. 


With InfoMaster service, you spend less time looking for 
information...have more time to think about it. This can 


Q 1987 The Western Union Telegraph Company. 
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make a big difference in your reports, presentations, 
recommendations and decisions. Not to mention 
your career! 


Enter The Age of InfoMaster today 
—with your complimentary password! 


There's no faster, better way to see how InfoMaster 
service can work for you than by experiencing it for 
yourself —FREE. So call now or mail the coupon today." 


Call now for your Complimentary Password. Then 
get on line and experience InfoMaster FREE. 


1-800-247-1373 ^» 


InfoMaster 


InfoMaster civilizes electronic information. 


| or mail. Sample InfoMaster service —FREE. 


O YES! І want to sample the world's largest electronic 
| information source—FREE. Please provide me witha 
complimentary password so I can log on to 
InfoMaster without charge or obligation. 
1 | just want more information at this time. Please 
send me a FREE InfoMaster Kit. 


wmo — — — — — — | 


Mail to: InfoMaster, Dept. 50] 
L 4230 Alpha Road, Suite 100, Dallas, TX 75244-1401 A134 | 


*Respond now and receive a FREE full-color InfoMaster poster. 
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Add up to 96K 
above 640K to all 


programs, including (i 
PARADOX and 1-2-3. 


| 


ап 
with a one-year 
warranty. 


Run custom sofware 


or the 3270 PC 
Control Program 
above 640K 
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Run resident 
EE programs like 
Sidekick above 640K 
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| lop off a 512K IBM 
mel Als memory to 640K 
З апа add another 
128K beyond that. 
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Short card works in 
| the IBM PC, XT АТ 
| and compatibles. 


Add expanded 
memory to programs 
supporting the 
Lotus/Intel/ 
Microsoft 
specification 32. 


MAXIT” memory works above 6406 
for only $195. 


Break through the 640K barrier. 


MAXIT increases your PC's available 
memory beyond 640K. And it does 
it for only $195. 
MAXIT includes a 256K hall-size 
memory card that works above 
640K. MAXIT will: 
а Add up to 96K above 640K to all 
programs. 
m Run memory resident programs 
above 640K. 
m Top off an IBM AT's memory from 
512K to 640K. 
m Expand 1-2-3 Release 1А or 2.0 
worksheet memory by upto 256K. 
m Add expanded memory above 
640K to programs like Symphony 1.1. 


Big gain — no pain. 

Extend the productive life of your, 
IBM PC, XT, AT or compatible. Build 
more complex spreadsheets and 
databases without upgrading your 
present software. 


MAXIT isa trademark of McGraw.Hfil CCIG software. ІВМ is a reqnstered trademark of International Business M 
registered trademarks of Lotus Development Corporation, Sidekick 15 a registered trademark of Borland International, Inc, PARADOX is a trademark of ANSA 


Software. 


Installation is a snap. 


MAXIT works automatically. You 
don't have to learn a single new 
command. 

If you have questions, our cus- 
tomer support people will answer 
them, fast. MAXIT is backed by a 
one-year warranty and a 30-day 
money-back guarantee. 


Order toll free 1-800-227-0900. 
MAXIT is just $195 plus $4 ship- 
ping, and applicable state sales tax. 
Buy MAXIT today and solve your 


PC's memory crisis. Call Toll free 1- 
800-227-0900 (In California 800- 


772-2531). 

We accept VISA, MC, AE, and DC. 
M 
ЕНШ 


OsborneMcGraw-Hill 


2600 Tenth Street, Berkeley. California 94710 


achines Corporation. |-2.3 and Symphony are 
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Draw Change Whew Assist Settings Measure File 


Draw 


You've drawn your cottage. With your mouse, 
choose Stretch fram the Change menu.., 


Change View Assist Settings Measure File 


Select the portion of your drawing you want to 
stretch... 


Only five years ago, computer-aided 
design was affordable only by the very largest 
companies. Then came AutoCAD® which 
brought CAD tothe personal computer, and to 
the desktops of more than 60,000 architects, 
engineers, and designers, 


But what about you? Are you one of the 
tens of millions of others who draw? At home: 
laying out your office, designing your dream 
house, or making carpentry plans. At work: 
making facility layouts, assembly instructions, 
shop-floor setup diagrams, and inspection 
checklists. Or at school: learning the princi- 
ples of drawing and design. 


You're probably still drawing the hard 
way—by hand. You can’t justify the price of a 
full CAD system, nor do you want to spend 
the time to master a system with the complex- 
ity and power demanded by a full-time profes- 
sional. Now, there’s a computer-aided design 
tool for you. 


Introducing AutoSketch 

AutoSketch is full-function computer- 
aided design software for creating line art. 
You draw with a mouse, using pull-down 
menus and dialogue boxes. If you're like most 
AutoSketch users, you'll be drawing in less 
than an hour. Your drawings will be far more 
accurate, and you'll spend less time creating 
them. With AutoSketch, you can revise a 
drawing and make a new clean copy in 
seconds: no more erasure marks or redrawing 
the final version. 


A New Way To Draw 
AutoSketch automatically draws lines, 
arcs, circles, polygons, and smooth curves. 


IBM PC, XT, and AT are trademarks of International Business 
Machines Corporation. 


DON'T MISS AUTOCAD? EXPO '87, JUNE 23-26, AT THE WASHINGTON, D.C 
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You can add text of any size. You can build 
libraries of frequently used symbols, draw in 
colors, and use differing line types to distin- 
guish objects. You can evendraw on multiple 
layers and look at them in any combination. 


Freedom to Experiment 

Once you've drawn something, you can 
move, copy, rotate, mirror, and erase until it's 
just right. You can work on objects as a group, 
or break groups apart. Change your mind? You 
can Undo anything you've done. Change your 
mind again? Use Redo and put it back. 


Accuracy You Can Count On 

AutoSketch drawings are precisely dimen- 
sioned, with an accuracy of more than six 
decimal places. You can have AutoSketch 
dimension your drawings just by pointing to 
the distances to be measured. When you scale 
or stretch the drawing, the dimensions change 
automatically. You can "zoom in" to work in 
detail, then “zoom out" to see the whole 
picture. AutoSketch evenallows you to 
measure angles and areas, so you'll know how 
much carpet to buy forthat new room you're 
planning. 


AUTOSKETCH 


from the Makers of AutoCAD 
Autodesk, Inc. 
2320 Marinship Way 
Sausalito, CA 94965 


ж 
А 


Turn Your Cottage into a 
Ranch House for $79.95. 


With AUTOSKETCH 


Settings Measure File 


Move the pointer, click, and the job's done. (The dimen- 
sion changes automatically.) Add the finishing touches, 
and your ranch house is complete. 


Make A Hard Copy Easy 

When your design is done, you can make a 
paper сору on апу one of a large selection of 
printers and pen plotters. And you can print 
any section of your drawing as well, at any 
scale you like. 


Enhanced Speed 

If you have an 8087 or 80287 math 
coprocessor, you can run AutoSketch as much 
as three times faster. With the enhanced ver- 
sion of AutoSketch, which requires a math 
coprocessor, you can experience up to nine 
times the speed, and for a price — $99.95 — 
that isn't nine times higher. 


If, over time, you want to go further with 
computer-aided design, you can move on to 
AutoCAD 2.5 and take your AutoSketch draw- 
ings with you—they're fully compatible. 


Find out for yourself why so many profes- 
sionals draw with computers. If you have a PC, 
you can enter the age of computer-aided design 
for just $79.95. Why wait? For the name of an 
authorized dealer near you, call 800-445-5415. 
Or simply order direct with a credit card by 
calling 800-772-9200, ext. 329. 


AutoSketch runs on IBM PC, XT, and AT PCs and 100% compati- 
bles. We recommend 512К RAM minimum and two floppy disk 
drives or one floppy disk and a hard disk. AutoSketch supports the 
Hercules™ Graphics Card, the IBM Color Graphics Adaptor (іп 
monochrome mode), or the IBM Enhanced Graphics Adaptor with 
256K graphics memory and the Enhanced Graphics Display. You 
can use the Microsoft? mouse (or compatible), or a joystick as 
your pointing device. For compatible printers and plotters, call 
800-445-5415. 


. CONVENTION CENTER. 
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PC Scheme 

The review entitled “РС Scheme: A Lex- 
ical LISP” by William С. Wong (March) 
emphasized some of PC Scheme’s ad- 
vanced features, such as continuations 
and engines, but it did not mention envi- 
ronments (used to implement SCOOPS), 
streams (like lists, but with delayed evalu- 
ation), and ports (files and windows), 
which are also first-class objects. Also, 
Mr. Wong faulted PC Scheme for not in- 
cluding record structures, when, in fact, 
its define-structure is similar to def- 
struct in Common LISP and creates ex- 
tensible structures whose instances are 
equipped with accessors and recognizers. 

PC Scheme has a string-read func- 
tion, called read-line, which reads a 
line from a port and returns it in a string. 
However, read-line does not echo 
when reading from input or from a win- 
dow, a fact that impedes interactive 
programming. 

Readers should note that PC Scheme 
also runs on the TI Professional, and it 
gives you control of the excellent graph- 
ics on this computer, as well as on the 
IBM PC. It also gives full control of char- 
acter attributes on either computer. 

Finally, Abelson and Sussman's re- 
markable book is not the only source on 
PC Scheme. Daniel P. Friedman's The 
Little LISPer uses PC Scheme syntax, 
and Kent Dybvig's new 7ле Scheme Pro- 
gramming Language gives extended ex- 
amples, including examples using contin- 
uations and engines. 

Roger B. Kirchner 
Northfield, MN 


Atari 1040ST 

I just read the review of the Atari 1040ST 
by Dave Menconi (February). Overall, it 
was a positive and generally unbiased re- 
view. However, there are a couple of 
points that I would like to bring up. 

In the Disk Access in BASIC Read and 
Write tests, I found it disturbing to see ST 
BASIC results being graphed against the 
more optimized BASICs of the Amiga 
and the Macintosh. ST BASIC is the 
slowest, most clumsy BASIC available 
for the ST. It takes minutes instead of sec- 
onds to load relatively large files. For the 
reader to see this in a comparison with 
the other computers, it gives the illusion 
ofthe 1040ST being generally slow. This 
is not the case. Quite a few complete BA- 
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SICs for the ST are lightning fast, such as 
Fast BASIC from Computer Concepts or 
LDW BASIC. These alternate BASICs 
would speed up the 1040ST’s test results 
significantly. 

My second point concerns disk I/O 
speed and storage size. The ST drive ca- 
pacity is 360K bytes and 720K bytes, as 
Mr. Menconi states. However, if you use 
one of the many formatting programs 
available in the public domain, you can 
pack just over 400K bytes on single-sided 
drives and around 809K bytes on double- 
sided drives while maintaining compati- 
bility with all file-copy and file-load 
applications. 

Rod Swanson 
Napa, CA 


I could not agree with you more that using 
ST BASIC in the benchmarks skewed the 
results. Unfortunately, at the time that I 
wrote the review (I completed it in Sep- 
tember 1986 and started it some months 
before that), there were few alternative 
BASICS available. Thank you for pointing 
out some of the alternatives that have be- 
come widely available since then. 

—Dave Menconi 


I enjoyed Dave Menconi's review of the 
Atari 1040ST. Based on my experience 
with my functionally equivalent Atari, I 
have a few comments relative to the basi- 
cally excellent review. First, I've found a 
good way to use the right mouse button 
with the desktop. When you have two or 
more windows open, you can hold down 
the right mouse button and use the left 
button to make a selection from another 
window. I have found this particularly 
useful when copying files from one disk 
(or RAM disk) to another disk, since you 
do not have to change the active window 
when using the right mouse button. 

Next, Mr. Menconi states that if you 
have a folder open, "you cannot access 
any of the other files" on that drive. Actu- 
ally, you can access those files: You sim- 
ply open a second window for that drive 
by clicking onthat drive. You can have up 
to four desktop windows open at any one 
time for accessing files. 

Finally, Mr. Menconi says that “the 
icons are arranged for you." True, the 
icons do have a default position, but you 
are free to move them wherever you want 
on the screen. Then you can point to and 


click on the option to save the desktop. 
Thus, the next time you boot from that 
disk, the icons will come up in the same 
position you established. 
E. Frank Carlson 
Maple Valley, WA 


Thank you for comments, especially your 
tip about the left and right mouse buttons. 
I'd like to note that the icons I described 
as being arranged for you are not the 
icons on the desktop, but the file icons in 
a disk window, which are, indeed, ar- 
ranged for you. 

— Dave Menconi 


This letter is a group effort in response to 
the review of the Atari 1040ST. We all 
have extensive experience with our Atari 
STs, and many of us have a great deal of 
experience on many other kinds of com- 
puters, including the Macintosh and the 
IBM PC. The review, in our opinion, was 
written with a preconceived bias and, as а 
whole, was negatively presented. 

One comparison that Mr. Menconi 
made was between the 1040ST's TOS op- 
erating system and the Macintosh's Find- 
er. He mentioned that the Finder was in- 
tended to be the “perfect user interface. ” 
If you are going to compare the 1040ST 
to a possible advantage of the Mac, then 
at least mention that the Mac is incapable 
of displaying color, a severe disadvantage 
if you consider user-friendliness. It 
should also be noted that the ST can run 
without the GEM desktop with any of 
several command-line interpreters using 
MS-DOS, Unix, or CP/M commands. 

For some reason, Mr. Menconi pre- 
sented the fact that the 1040ST does not 
include an RF modulator as a real nega- 
tive. Of course, the IBM PC and the 
Macintosh don't have one, either. But if 

continued 


LETTERS POLICY: 7 be considered for 
publication, a letter must be typed double- 
spaced on one side of the paper and must in- 
clude your name and address. Comments and 
ideas should be expressed as clearly and con- 
cisely as possible. Listings and tables may be 


printed along with a letter if they are short 
and legible. 

Because BYTE receives hundreds of letters 
each month, not all of them can be published. 
Letters can not be returned to authors. Gen- 
erally, it takes four months from the time 
BYTE receives a letter until it is published. 


Ven-lel clears 
the path 


to 2400 baud. 


Trying to install a 2400 baud modem in your PC can make you feel 
like you’re trying to get through a maze. 

With most 2400 baud modems, you'll wade through pages of docu- 
mentation...only to learn that you must set dozens of parameters 
and reconfigure your software. Even buy all new software. 

Ven-Tel 2400 baud modems eliminate the barriers. Just plug one 
in, and you'reready to transmit your data twice as fast. Using whatever 

software you're using today. 


2400 Choose Ven-Tel 2400 baud 
ы, о H ^  modemsin either our convenient 
| Ei E | 


desktop, or Half Card" internal, 
versions. Each requires minimal 
WE | . installation and will automat- 
a | ШЕШ ically connect with 1200/300 
| | baud modems and services. 
And each is available with 
. orwithout X.PC error 
correction built-in. 
Like all of our PC 
| products, Ven-Tel 
2400 baud modems : 
are backed by a free 
five-year warranty. 
No other major 
manufacturer even comes close. 
So when you decide to shift into high gear, 
do it with a Ven-Tel 2400. We give you the speed 
you want—without making you work for it. 


ven tel 


Modems 


Our free 24-page booklet, “How to Select The Correct Modem; contains specific 
information about our full line of Ven-Tel 1200 and 2400 baud modems. То request your copy, 
call 800-538-5121. In California, call 408-727-5721. 
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FORTRON PRESENTS 
THE DEPENDABLE POWER 


un @ 


EIOITISS LA58720-8M 


While some power supply 
importers reduce their selling 

prices by using cheaper materials, 
we at Fortron do not jeopardize 

our discriminating customer's 

faith in our standards of quality 

by such compromises. i 


Here are some ч - 
differences: 7 
e UL recognized, CSA certified model optional 
e OVF OCF. short circuit protection 

e Meets VDE requirements 

e MTBF 34.000 hrs. 

e Four drives connectors 

е Use Burndy® connectors 

e Shielded power cord 

е Built-in EMI filter 

• One full year warranty 


150 WATT PC XT 
Direct Replacement for IBM® 
PC XT Power Supply 


and highest performance 
80386 CPU MOTHER BOARD 


e 8 Layers high quality 
PC board 

e Stuffed and tested їп 

the USA. 


е On board 2 serial, | parallel e Support RAM-BIOS 
port e Standard 2 MB RAM 
° On board 8028/ socket e Two-way interleaving 
e Two 32 bit, four 16 bit, memory 
two 8 bit expansion slots 


ЖЕ FORTRON CORPORATION 
3225 Seldon Court 
Fremont, CA 94538 


|415) 490-8171 


Telex: 559291 Fortron 
Fax: [415] 490-9156 


C €OMBERSpring '87 


June 1-4, 19 


87 
Georgia World Congress Center 
Atlanta, GA 
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you really need one, you can buy a third- 
party RF converter and add it to your ST. 
However, we are lost as to why someone 
would want to buy a $1000 computer with 
the graphics quality of the ST and use a 
standard TV as the display screen. 

Another point about user-friendliness: 
Isn’t it nice to have all those function keys 
available? The Mac has no function keys. 
Switching resolutions is not a problem, 
either. It can be software-selected, as 
shown by the paint program, NEO- 
chrome, which comes bundled with the 
computer. If you think that the ST meth- 
od of switching resolutions is a quirk, 
then having to press Command-E every 
time you want to remove a disk on the 
Mac is a “QUIRK+.” 

Mr. Menconi made no comment on the 
ST’s 640 by 400 monochrome screen or 
dual-resolution RGB monitor. He also 
did not mention that the system includes 
RS-232C, parallel, and DMA ports; a 
cartridge slot (for running Mac products 
faster than the Mac using the new Magic 
Sac emulator); or the MIDI ports. We 
had to laugh when we read the statement 
“Unfortunately, relatively little software 
is available that really makes use of the 
windows, menus, and icons so character- 
istic of TOS." While we agree that a good 
word processor has been a long time 
coming, most other areas have been taken 
care of quite well. Look at the public do- 
main CP/M-Z80 emulator put out by 
Atari; the Macintosh emulator, Magic 
Sac; and the public domain emulators for 
the Apple II, Commodore 64, and Atari 
8-bit software. There’s also DEGAS 
Elite, a powerful paint program; GEM 
versions of VIP Professional and 
dBMAN; and powerful MIDI software. 

The 40-folder limit per disk is not as 
Mr. Menconi presents it. You can have as 
many folders on a disk as you want, but, 
in the version of TOS he looked at, if you 
access more than 40 folders between sys- 
tem resets, you risk a directory error. 
However, some of us have ignored this 
precaution for as long as we’ve owned 
our STs, and no dire consequences have 
been reported. One last note: The Esc key 
does not update the screen; it only up- 
dates the current working window. 

All in all, many people who are look- 
ing for a good, inexpensive computer 
with the advanced characteristics of the 
ST may be misled by this review. 

Miami Valley Atari Computer 
Enthusiasts (MVACE) 
Huber Heights, OH 


Thanks for your feedback on the review. 
I'd like to clarify some points you brought 
out, however. I thought it appropriate to 
briefly contrast the ST with the Macin- 

continued 


А disk each month o», «t 


PACKED with P OGRAMS a, 


DISCOVER UPTIME. You deserve the best from your Atleast eight great programs on every disk. 
computer. Have the best and save the most with UPTIME. Whats the opposite of "downtime"? Its UP- 
TIME, of course. Just imagine ... a disk each 
andevery month, delivered right to vour door 
and packed with programs for your micro. 


We make it easy and inexpensive — a disk each month. 
You deserve value. At UPTIME we believe in value. That's 
why each month 30,000 people like you enjoy a disk 
packed full of programs and information. Subscribe now, with our introductory offer! 
Satisfaction guaranteed, or your money back. 
Make the very next disk yours! Fill in the 
coupon and return it to us, or simply 
call. We'll start your UPTIME subscrip- 
tion immediately. 


Make life easier & get more from your computer. 
Organize your life and be more productive with 
home management and finance pro- 
grams. Have fun learning with our 
educational programs and fun 
relaxing with games and ad- 
ventures. You will find 
business, graph- 
ics, utilities 
& more! 


Call 
1-800-437-0033 
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C Programmers! 


db VISTA: high-speed DBMS 
written exclusively ГогС 
NOW offers SQL-based query 


High-Speed data retrieval and access... 
just two benefits of using Raima’s network 
model DBMS, db VISTA. Combine these 
design benefits with those of C—speed, 
portability, efficiency, and you begin to 
understand db VISTAS real measure... 
performance. 


Says, Dave Schmitt, 
President of Lattice, Inc. 


"If you are looking for a sophisticated C 
programmer's database, db "VISTA is it. It 
lets you easily build complex databases 
with many interconnected record types. 
Raima's customer support and documen- 
tation is excellent. Source code availability 
and a royalty-free run-time is a big plus? 


db QUERY `: new simplicity 
retains performance! 


db QUERY, our new C-linkable, SQL- 
based, ad-hoc query and report writing 
facility ... providesa simple, relational view 
ofdb VISTA's complex network database. 
No longer will you give up perforrnance for 
simplicity ... combine db. QUERY with 
db VISTA... you have both! 


* WritteninC 

* Royalty-Free 

* Source Code Available 
*Multi-user and LAN capability 


* Fast B-tree indexing method 

* Transaction processing 

* Faster without Data Redundancy 

* Complete Documentation 

* Operating systems: MS-DOS, 
PC-DOS, UNIX, XENIX, SCO XENIX, 
UNOS, ULTRIX, VMS 

* C compilers: Lattice, Microsoft, ІВМ, 
DeSmet, Aztec, Computer Innova- 
tions, XENIX and UNIX 


30-day Money-Back Guarantee 


Royalty Free 
Price Schedule 


db VISTA db, QUERY 


$ 195 $ 195 
$ 495 $ 495 
$ 495 $ 495 
$ 990 $ 990 
$ 990 $ 990 
$1980 $1980 


m. aum 
ОЮ ХЭ 


Call Toll-Free Today! 


1 (800) db-RAIMA 


(that’s 1-800-327-2462) 
—OR Call 1-206-828-4636 


RAIMA" 


CORPORATION 


Single-user 

Single-user w/Source 

Multi-user 

Multi-user w/Source 

NEW: 

VAX Multi-user 

VAX Multi-user 
w/Source 


3055-112 N.E., Bellevue, WA 98004 USA 
(206) 828-4636 Telex: 6503018237 MCI UW 
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tosh, a major computer that has a similar 
user interface. It was not my intention to 
do a thorough comparison. 

The graphics resolution, ports, and 
cartridge slot were all mentioned in the 
article or the text box. Since all this infor- 
mation was gone over in great detail in 
the Atari 1040ST Product Preview 
(March 1986 BYTE), I thought there was 


| no need to repeat it in the review. 


When I wrote the review, only about 20 
percent of the software available made 
use of menus, icons, and windows. I am 
happy to report that this figure has been 
climbing steadily since then. The specific 
software products you mention either 
don't use menus and windows or simply 
weren 't available at the time. 

—Dave Мепсопі 


53 Dot-Matrix Printers 

I just had to write to express my apprecia- 
tion for the review entitled ‘State of the 
Art in Dot-Matrix Impact Printers" by 
Jane Morrill Tazelaar and George А. 
Stewart (April). What a thorough analy- 
sis! This one review was worth the price 
of a year's subscription and is a great ser- 
vice to customers and vendors. 

But I can't for the life of me figure out 
where you got the figures for sound levels 
in the graphics mode. Does the Depart- 
ment of Defense know about Radio 
Shack's DMP 130? A level of 583 dB is 
about 7 on the Richter scale. 

Walter Clark 
Fullerton, CA 


Playing the Odds 

Mr. Carlisle's letter in the March issue 
reminded me of another speed-up method 
I came up with while exploring the Man- 
delbrot set. 

The idea is to exploit the area-coher- 
ence of the drawing—namely, the fact 
that it consists of large areas of constant 
color. If, for example, a pixel is painted 
red, then its immediate neighbors are 
likely to be red, too. 

The algorithm regards the pixels of the 
drawing area as two interleaved groups 
(A and B), analogous to the black and 
white squares on a chessboard. Note that 
each pixel in group B is surrounded by 
four pixels from group А. 

Phase 1 of the algorithm paints each 
pixel in group A using the regular itera- 
tions loop. Phase 2 paints each pixel in 
group B according to the colors of its four 
surrounding neighbors. If all four neigh- 
bors are of the same color, then the pixel 
receives that color. Otherwise, the 
pixel's color is determined the hard 
way—by the regular iteration loop. 

Recurring trials with various parts of 
the Mandelbrot set indicate close to 50 
percent reduction in run time. This im- 


provement is due to the fact that very few 
pixels in group B lie close to the border 
between two colors. Consequently, the 
iterations loop has to be entered very few 
times during the second phase. 

The price to be paid for increased 
speed is decreased accuracy. During 
phase 2, a pixel might receive the wrong 
color. Such errors, however, are hardly 
noticeable, because they can only occur 
in areas of the drawing where feature size 
is in the order of magnitude of two pixels 
or less; and even in these areas, the prob- 
ability of a given pixel being painted in- 
correctly is only (n —1)/n*, where n is the 
number of distinct colors used in the 
drawing. On my microcomputer, using 
16 colors, this is less than 0.03 percent. 

If the pixels in group B are processed 
in raster order, then each pixel in its turn 
has six painted neighbors. The colors of 
all six may be compared, to reduce the 
chances of error even further. 

Ofer Faigon 
Tel Aviv, Israel 


The check for repeating values that Mr. 
Carlisle mentioned in the March issue 
will indeed speed up calculations for 
points that lie within the Mandelbrot set. 
However, it adds some overhead to each 
iteration, whether or not the point is in 
the set. This overhead is not worth it for 
most plots, because people tend to want 
to see areas that are dominated with 
points that do not lie inthe set. 

Mr. Chi's point on the magnitude of 
the cutoff (also in the March Letters sec- 
tion) requires some clarification. We 
agree that there is no magic cutoff, and 
256 will work for initial explorations at 
low magnifications. However, at higher 
magnifications a larger number is often 
necessary. We have seen plots where a 
cutoff of 6000 or more significantly im- 
proves the picture. 

Regarding speeding up the calcula- 
tions: If you have the 8087 chip, we sug- 
gest that you program in assembler, use 
all eight registers, and go back to mem- 
ory only when necessary. Also, 16 bits 
will not be enough for serious explora- 
tion—we suggest 32 bits or more. Mr. 
Chi's comment regarding fixed-point 
math is otherwise excellent. . 

Mark W. Bolme 
Bellevue, WA 


Perspective Check 

In Kenneth Perry's article "Abstract 
Mathematical Art" (BYTE, December 
1986), the following sentence caught my 
attention: 

“These one-dimensional automata are 
‘mathematically irreducible' —there is no 
shortcut to determine whether a given 

continued 
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"It outperforms the competition at a price that is simply the best deal on the market.’ 


ныр T "Nl аһ he Аж Sa а superior POAT 
[keyboard] touch to be very good....[The Қ SEDE unit... AW Уап сараси 
documentation] is well written and easy to реше рер SP GS Whee ЕШ thie 
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USA, it is a definite winner. 


are clear and accurate. | n 
—Jake Epstein 


We find the AxStar Il 
to be a very attractive 
arsonipatiae mss "It is as compatible as the best units 
c tested....Its money-back guarantee 

is commendable....[the Ax Star] 

has the potential to be a low 


—Compatibles Report 


"If you're looking for a Wells American 


bargain-priced AT The AxStar cost whiz.” 
type computer - and rhe | 
there are many to —dJon Pepper 
RAR OE IEEE “What the world needs 


now is an AT which is sig- 
nificantly cheaper than all 

the others, while provid- 

ing a higher level of per- 
formance than most, with 
a high degree of compat- 
ibility and good quality. 


that seems well 
worth the price.’ 
Personal Computing 
— Patrick Honan 
“This computer is a 
whale of a buy... .In- 


side the case it is neat And that's exactly 
and well designed. what the Ax Star Il is. 

It just looks like Australian PC 
quality! . 1 would find —lan Davies 
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Computes Shopper very favorably impressed. 
—Lon Andrews DataPro Research Corporation 
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automaton with a given rule and a given 
initial state will lead to a cyclic structure 
of long period, a finite structure of long 
life, or some other possibility. Therefore, 
the approach taken by this program is not 
naive. We are not playing a trivial game 
whose outcome could be more easily pre- 
dicted by a more sophisticated mathemat- 
ical approach.” 

I just wondered about the foundations 
for such a definitive statement. When I 
wrote to Mr. Perry about it, he kindly 
sent me a copy of Stephen Wolfram's arti- 
cle “Computer Software in Science and 


Mathematics" in the September 1984 
Scientific American. Here are two ex- 
cerpts from this reference: 

"Universal computation has been 
proved for a simple two-dimensional cel- 
lular automaton. . . . It is strongly sus- 
pected that several one-dimensional au- 
tomata are also universal computers” — 
that is, admit no mathematical shortcuts 
to decide their future behavior. 

"It is not yet known how widespread 
the phenomenon of computational irre- 
ducibility is among cellular automata or 
among physical systems in general" (my 
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italics in each quotation). 

I think Mr. Perry’s passage from these 
assertions to his conclusive statement il- 
lustrates two frequent mistakes. The first 
concerns elementary logic: The negation 
of the statement “АП automata are re- 
ducible” is not “АП automata are irre- 
ducible," but "There is at least one irre- 
ducible automaton.” 

The second mistake is perhaps not just 
a mistake, but (in my humble opinion) a 
mistaken attitude toward computers and 
their role in the process of scientific de- 
velopment. It is true that many physical 
problems presently escape our compre- 
hension. It is also true that computer sim- 
ulation greatly enhances our inside view 
of these problems. But please, don’t con- 
fuse ignorance with impossibility; don’t 
confuse computer simulation with theo- 
retical thinking and research; and most 
important of all, don’t deny from the out- 
set the possibilities of good old-fashioned 
brainwork. Maybe, after-all, what these 
last years of our century lack is not better 
mainframes, but better brains. Maybe 
after all we are now playing a trivial 
game. 

Ricardo Slutzki 
Buenos Aires, Argentina 


Fantasy Not Needed 

I have ambivalent feelings about the arti- 
cle “Тһе Potential for Interactive Tech- 
nology" by Alfred Bork (February 
BYTE). I agree totally with his feeling 
that our schools need tremendous im- 
provement and that we must be willing to 
spend money to get that improvement. 

Education is an investment in national 
security, and conservatives are dreadful- 
ly inconsistent when they oppose ade- 
quate funding for education. I have ob- 
served in some of my acquaintances the 
lack of respect for teachers that Mr. Bork 
mentions. 

However, Mr. Bork lost my sympathy 
when he brought in the science fiction 
concept of computers monitoring stu- 
dents’ brain waves to ascertain their level 
of understanding. He might as well have 
brought in the equally fantastic notion of 
computers directly manipulating stu- 
dents’ brain waves so as to impart learn- 
ing without effort on the students’ part! 
These concepts have no place in a serious 
discussion of how to improve our educa- 
tional system. 

Computers are a part of society, and 
will become more so as they become 
more powerful and less expensive. They 
have a place in schools, both as a learning 
aid and because students can no longer be 
considered truly literate without at least a 
basic understanding of computers. 

But I have a big quarrel with anyone 

continued 
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who thinks that computers can replace 
teachers.. There is а lot of talk about “in- 
teractive" educational software. The 
computer asks a question, the student at- 
tempts to answer it, and that answer de- 
termines the computer’s next move: per- 
haps another question, perhaps more 
instruction. At its worst, it is an elec- 
tronic “flash card" —an inappropriate 
use of a still-expensive technology. At its 
best, it is a useful study aid. 

But perhaps the most important part of 
education is intelligent criticism. This 
may come from parents or peers, but in 
the school it is the particular job of the 
teacher. The best math teacher I ever had 
was the one who stressed that the method 
you used to approach a problem was as 
important as the answer. Application of 
method is easily learned by rote (this is an 
appropriate place for the computer), but 
before you can apply method you must 
have some method to apply. 

The assessment of how a student is ap- 
proaching a problem is a task that re- 
quires intelligence. Directing the student 
from his present incomplete understand- 
ing toward a more comprehensive under- 
standing is also a task that requires intelli- 
gence. I leave it to Mr. Bork’s futurists to 
speculate about intelligent computers 20 
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years from now. Today we have very so- 
phisticated expert systems, but nothing 
that can remotely be called artificial intel- 
ligence or even the germ of artificial in- 
telligence. And with no sort of real artifi- 
cial intelligence yet, and none on the 
horizon, I think it is irresponsible to base 
our plans for education on concepts re- 
quiring artificial intelligence. 

A computer can tell whether you have 
given the right answer, but it cannot tell 
whether your wrong answer was due to 
careless arithmetic or to use of the wrong 
formula. A computer cannot grade an es- 
say on Hegel’s dialectics. I fear that inap- 
propriate use of computers may lead us 
away from significant areas of thought 
(“What is the significance of Dostoevsky 
to Russian literature?) and toward trivial 
ones (“When did Dostoevsky write The 
Idiot?"). A computer cannot grade your 
response to the first question, but it can 
grade your response to the second. We 
are in danger df letting the limitations of 
the computer determine the direction of 
our educational system. 

However, there are programs that are 
truly interactive. They let students see the 
results of their logic and require them to 
work through their mistakes. Students 
must try to understand why their mistakes 


do not work. In the process of completing 
their task, they gain insight into the na- 
ture of the task. It is of this type of insight 
that real intelligence is made. 

The "educational programs" I am 
speaking of here are programming lan- 
guages. I assert that the most efficient use 
of the computer in school is to allow stu- 
dents to write their own programs. Pro- 
gramming allows students to pick their 
level of difficulty. The severely retarded 
student can learn to write a “Hello 
world!" program. The brilliant student 
can write a relational database program. 
The rest of us can write something in be- 
tween. Programming at any level requires 
you to think, not just to answer questions, 
and that is what real education requires. 

Dan Schechter 
Amenia, North Dakota 


Export Controls 

The discussion of U.S. export controls 
for personal computers (November 1986 
BYTE and Letters in the February issue) 
missed one point: This sort of interfer- 
ence is not restricted to Soviet bloc coun- 
tries. While living in Botswana, a country 
friendly to the U.S., I bought a Zenith 
150 series PC (a standard 8088 machine) 
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Imagine the speed and power of а 


$100,000 minicomputer in a desktop PC cost- 
ing under $7,000. Now imagine all that power 


going to waste because the operating system 
you chose was never meant to take advan- 
tage of a computer this powerful. It will 
take more than just a "window environ- 
ment" or an outdated operating system 
to unlock the 80386. 

It will take PC-MOS/386:" 

The First 80386 Operating 
System. Specifically designed for the 
80386 computer, PC-MOS/386™ opens 
doors. Doors to more memory and 
multi-tasking. Doors to thousands 
of DOS programs as well as upcom- 
ing 80386-specific software. Its the 
gateway to the latest technology..., and 
your networking future. 

Memory Management 
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the memory management capabilities 
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GIGABYTES of memory are access- 
ible to multiple users and to future 
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megabytes of memory. 

Multi-Taskin Я Multi- 

User Support for , Five or 
25 Users. PC-MOS/386™ allows 
up to 25 inexpensive terminals to be 
driven by a single 80386 machine. 
So the features of the 80386 can be 
utilized at every terminal. Апа it 
comes in three versions so you can 
upgrade your system as your com- 
pany grows... without having to 
learn new commands or install 

new hardware. 
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PC-MOS/386™ apart from all previous 
operating systems. 
en the Doors to Your 
Future TODAY! Call The Software 
Link TODAY for more information апа 
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PC-MOS/386™ comes in single, five & 
25-user versions starting at $195. 
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through а U.S. mail-order firm and аг- 
ranged to have it shipped to me. Imagine 
my surprise when I learned that it had 
been seized by U.S. Customs, who held it 
for more than a month while trying to de- 
termine whether exporting it would be a 
violation of U.S. law protecting high 
technology. 

I was also advised that, should the de- 
cision go against me, I would face fines 
and possible criminal prosecution. The 
final straw came when the computer was 
stolen, from a bonded U.S. Customs 
warehouse. 
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I received an insurance check several 
months later, and in the meantime I 
bought the same Zenith from a local deal- 
er, for the same price, with an RGB 
monitor thrown in for good measure. Ap- 
parently large companies export under 
blanket licenses, however, individuals 
are forced to prove that their particular 
machine poses no national security 
threat. 

The Customs Service has more impor- 
tant things to do than investigate off-the- 
shelf personal computers that are avail- 
able around the world and whose 
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components were very likely not even 
manufactured in the U.S. 

Fred Swartzendruger 

Alexandria, VA 


Calculating Areas 

Since I have just recently been involved in 
providing assistance in calculating areas, 
I read with interest the article “Calculat- 
ing the Area of an Irregular Shape," by 
Stolk and Ettershank (February BYTE). 
Readers interested in this subject might 
find the following analysis useful. To 
adapt my application solutions to those of 
Stolk and Ettershank for continuity, add 
two more coordinates (E and F) to figure 
2a in the Stolk and Ettershank article. 


Е(0.у;) 


В(х„,у„) 


F(x, Vo) 
— Ф 


A(x, y.) 


O(0,0) С{х„.0) 


D{x,.0) 


This method may provide a more gen- 
eral solution analysis than the Stolk and 
Ettershank approach, because it doesn’t 


-necessarily involve overlapping areas. 


The revised figure shows that Area(OAB) 


may now be described as follows: 


Area(OAB) = Area( OEFD) — Area(OEB) 
— Area(BFA) — Area(OAD) 
= хуу, —xa3y3/2 — (x1—x3)02 — Y1)/2 
—xy/2 
= Xy -XyyJl2 — (ху ху X2 
+х2у1)/2 —x1yi/2 
= (xiya-xyyy/2. 


Richard L. Messeder 
San Clemente, CA 


No Easy Answers 

I am a computer store manager in Phila- 
delphia (so much for your theory that 
computer store managers don't read 
BYTE), and I really take offense at the 
prevailing attitude toward the retail com- 
puter business. 

Let me tell you what a typical day is 
like. First the phone rings with a question 
about software errors. The caller has no 
idea what software package she's using, 
and she purchased the hardware and soft- 
ware from another vendor. Then some- 
one walks in who has no idea about com- 
puter equipment, and we spend an hour 
educating him only to find that he can't 

continued 


PRESENTING THE DIFFERENCE BETWEEN 


FAST COMPILING AND FAST PROGRAMMING. 


For compiling speed, 
. you can't do better than 
Let's C. Butto really 
speed up programming 
you can’t do without the 
powerful source level 
debugger, csd. 

If you want the 
power, portability and flex- 
ibility of C, start with the 
complete compiler, Let's C. 
For utilities, editor, compil- 
ing speed and fast, dense 
code, Let's C has it all. 

But to get your pro- 
grams up and running you ™ 
need more. Because even the ptem compiler 
can't outrun bugs. You need the revolutionary С 
source Debugger, csd. 


CUT DEVELOPMENT TIME IN HALF 
WITH csd 


csd lets you bypass the time consuming frus- 
trations of debugging—like long dumps and clunky 
assembler. With csd, you actually debug in C. You learn 
faster because you watch your program run in C. You 
finish faster because csd combines the speed of a compiler 
with the interactive advantages of an interpreter. The end 
result? Development time is sliced in half. 


LET'S C AND csd FEATURES 


e For the IBM-PC and Compatibles — 
е Not copy protected 


Sieve Benchmark 

(Compile time in seconds) 

lets С: 2.8 (On 512K 6Mhz IBM-AT) 
Turbo C: 3.89 (As advertised) 


. Debug ir in nC source Xu not 
assembler 

e Monitor variables while 
tracing program 

е Does not change program speed 


e Fast compact A plus register 
variables or size 


е Full Kernighan & Ritchie С and e Provides separate source, eval- 
extensions uation, program and history 


• Full UNIX compatibility and windows 
complete libraries • On-line help screens 

• Many powerful utilities including * Can interactively evaluate any 
make, assembler, archiver, cc one- C expression E 

е Can execute апу C function іп 
your program 

e Trace back function 

e Ability to set trace points 

е Nol copy protected 


Step compiling, egrep, pr, tail, we 
е MicroEMACS full screen editor 
with source included 
e Supported by dozens of third 
party libraries 


REVIEWERS ARE - 
RAVING ABOUT 
LET'S C AND csd. 

"Let's C is an inex- 
pensive, high-quality 
programming package... 
with all the tools you will 
need to create applications.” 
—Wilham G. Wong, BYTE, 
August 1986. 


“The perfonnance and 
documentation of the $75 
Let's C compiler rival those 
of C compilers for the PC 
currently being sold for 
$500...highly recommended..." 


O 


LIMITED TIME —Marty Franz, PC TECH JOURNAL, August 1986. 
OFFER 
FREE csd 
WITH LET'S C! 


"csd is close to the ideal debugging environ- 
ment...a definite aid to learning C and an 
indispensable tool for program development.” 
-Wiliam G. Wong, BYTE, August 1986. 


"This is a powerful and sophisticated debugger built on a 
well-designed, ‘serious’ compiler.” 
—Jonathon Sachs, Micro/Systems Journal, April, 1986 


START TO FINISH, THERE’S NO 
BETTER ENVIRONMENT. 


Get started with the right C compiler and you'll have 
everything you need for development-including source 
level debugging. On top of it all, Let's C and csd are today's 
best values in professional C programming tools. And 
most reliable: Mark Williams C compilers have been sold 
with DEC, Intel and Wang computers since 1981. 


60 DAY MONEY BACK GUARANTEE 


Mark Williams gives you a full 60 days to find out just 
how good Let's Cand csd really are—or your money back. 

So if you want more than a fast compiler-if you want 
your programs up and running fast, ask for Let's C and 
csd. You'll find them at your software dealer's, in the soft- 
ware department of your favorite bookstore, through the 
Express Program at over 5500 Radio Shacks or you can 
order now by calling 1-800-MWC-1700.* 


“In Illinois call, 1-312-472-6659. 


Mark 
[UU Williams 
Company 


1430 West Wrightwood, Chicago, Illinois 60614 


© 1987 Mark Willi:uns Company 
Let's C is а registered trademark of the Mark Williams Company. 
is a trademark of Bell Labs. 


MARK WILLIAMS LET'S C AND csd. ONLY $79 EACH. 


Inquiry 176 
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spend more than $300. We also have to 
contend with questions about hardware 
and software bought through mail order. 

I use computers; I know what Unix and 
Xenix are. I have been told that I am hon- 
est and know what I am doing in regard to 
computers. But those very same people 
who tell me how important it is for them 
to buy from a knowledgeable source will 
buy from another vendor because his 
pricesare $25 cheaper. 

There are no easy answers, but one 
thing is certain: As margins get smaller 
and smaller, and as retailers must con- 


tinue to discount to stay in business, we 

will havedess and less money to pay ехре- 
rienced computer salespeople. 

Lee Nelson 

Philadelphia, PA 


FIXES 


Option Update 
We stated in the December 1986 What's 
New section (page 29) that NEC's Multi- 


QUITE AER ОКУ ТЕТЕ NITE 
ЕИ 


etitm tse 


68020€ ' 


> Does your cross compiler or assembler have limitations? 


> does it run out of symbols? 


> Does it have trouble with large functions or files? 


Rise above those limitations and select a product that 


offers you NO limitations: 


68020 + 68881 C Cross Compiler: 
Powerful one-pass optimizing com- 
piler that easily compiles functions 
and files of any size. Strong type- 
checking and excellent diagnostics 
help you meet your deadlines. 


from $995 


М 4 


280, 8051, 680X0 Macro Assemblers: 
Extra long symbol names, unlimited 
number of symbols and powerful 
macro facilities are just some of the 
features you'll receive, and these are 
just a few of the chips we support; 
call for others! 


from $295 


UniWare is a complete, fully-integrated package offering you a powerful 


linker, librarian, and many utilities. 


Available NOW under MS-DOS, XENIX and UNIX 


We are so confident of UniWare's capabilities that we will let you use UniWare ол 
your job without risk tor 30 days. You must he satisfied. If not, return it for a full refund. 


Call Today. 
(312) 971-8170 


UniWare is a trademark of Software Development Systems, Inc. 
MS-DOS and XENIX are trademarks of Microsoft Corporation 


UNIX is a registered trademark of AT&T Bell Labs 
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Developed and Supported by: 
Software Development Systems, Inc. 
3110 Woodcreek Drive 

Downers Grove, Illinois 60515 

USA 


Inquiry 287 


Speed portable computer has as options 
two external 54-inch disk drives. NEC 
informs us that this is incorrect. The ma- 
chine "does not need 54-inch options 
because it has a floppy disk transfer port 
which allows for . . . file transfer from 
desktop to MultiSpeed and vice versa," 
NEC says. We apologize for the mistake. 


Washington, as in Seattle 

Thanks for including notice of our sym- 
posium in the Letters section of the 
March issue. There is, however, an error 
to be corrected. The letter stated that the 
symposium will be held in Washington, 
D.C. Actually, it will take place in Seat- 
tle, Washington, on July 12,1987, the day 

before the AAAI conference. 
Douglas Schuler 
Computer Professionals 
for Social Responsibility 
Seattle, WA 


PAL Fixes 

Robert Freedman writes to inform us that 
his article “A PAL Programmer” (Janu- 
ary BYTE) requires these corrections: 
page 266, Parts List: 

Sprague parts are UCN-, not UNC- as 
shown. 
page 271, Figure 3: 

UCN5895A pin 6 should be labeled 
P13, not P3. 

TREFF goes to common pin of 1.0K 
SIP. +5V goes to pin 2. 
page 273, Figure 5: 

Upper right: 5.11K resistor is labeled 
10 REF on both ends. Lower end should 
be labeled 1OV REF. 

Lower right: LS138 should be LS251. 

2.5V REF goes to LM339 pin 10. 

10V REF goes to LM339 pin 8. 

TEST goes to LM339 pins 9 and 11. 

Top LS273, pin 1 & /RESET should 
not be grounded. 
page 274, Figure 6: 

LS259, data input, pin 13, should go to 
DO. 

LS390 pin 14 /CLR should be con- 
nected to GND. 

Bubble missing on 7406 pin 4. 

Pin 11 of PAL-2 (16R8) must be con- 
nected to GND. 
page 276, Listing 1: 

Equation for SHD2 was omitted: 

SHD2 = SD2 & !SDO & !SD1. 

Table 2: 109H: output /ENAB is 
missing. 
page 276, Listing 3: 

In pin list, EVCC should be active 
high—that is, remove ! from !EVCC. 


Compatibility Resolved 

According to the manufacturer, the GTX- 
100R 1200-bps security modem from 
А-О Electronics is not Hayes-compat- 
ible, as reported in March (page 32). в 


INTRODUCING FAST FORWARD. 
NOW ANY SOFTWARE CAN RUN UP TO 10 TIMES FASTER. 


No more doodling while your database 
goes digging. Or lollygagging while your 
spreadsheet loads. Or taking five while your 
word processing program takes forever 

With Fast Forward, any software runs 2 to 
10 times faster 


CAN SOFTWARE REALLY 
DO THAT TO SOFTWARE? 


Fast Forward can. Normally, your com- 
puteris constantly going to your disk and 
wading through massive amounts of data. 

But with Fast Forward, data is retained in 
your computer’s internal memory. Which 15 
incredibly fast. Much faster than hard disks. 
Hundreds of times faster than floppies. 


FAST FORWARD PERFORMANCE 


With Fast Forward H Without Fast Forward 


dBase 111 


3.15 minutes 
| 296 minutes 


WordStar 3.3 


40 seconds сасады — 


(Test Move cursor to end of 46 page document) 


(Test Add and delete 225 records) 


Lotus 1-2-3 


21 seconds — 
51 seconds 


(Test: Load spreadsheet, 8 columns by 962 rows) 


All tests done on 640K IBM PC, 20 megabyte hard disk and 
floppy drive. 320K RAM allocated to Fast Forward. 


Inquiry 177 


THE MORE YOU USE IT, 
THE FASTER YOU GO. 


Once installed, Fast Forward works invisi- 
bly As you use data, it's automatically stored 
in your computer's memory-and instantly 
available the next time you need it. Programs 
requiring frequent disk access (like dBase IIT) 
will show amazing improvements. And adding 
extended memory gives Fast Forward more 
room to work. So software runs even faster 


PERFORMANCE HAS 
A NEW PRICE: $69.95. 


You can buy a faster computer. Or an 
expensive accelerator board. But if you're ready 
to turn on the speed without turning over a bun- 
dle of money, ask for Fast Forward. It's from 
the Mark Williams Company, makers of quality 
software tools since 1976. And it's available at 
your software dealer In the software depart- 
ment of your favorite bookstore. Or by calling 
1-800-MWC-1700.* 
Andhurry. Because 
it'll be going fast. 
*In Illinois: (312) 472-6659 


Mark 
ІЛ! Williams 

Company 
1430 West Wrightwood 
Chicago, Illinois 60614 
Fast Forward runs on IBM-PC« anc 


100% compatibles. Not copy protected. 8 
© 1987, Mark Williams Company 


60-DAY 
MONEY-BACK 
GUARANTEE 


JUNE 1987 * BYTE 31 


Inquiry 183 


MicroCom Systems 


OUTSTANDING 


SOFTWARE 


For IBM PC's and Compatibles 


PER PER 
1 $350 DISK $300 DISK 
D SMALL QUANTITIES FOR TEN OR MORE 


$1 OFF 5 DISKS OH MORE WITH THIS COUPON 


O BUSINESS 1—EZ-Forms business form genera- 
I tion, completion and printing program. 
O CAO 1—Altamira, a 4 color object oriented draw- 
ing program. Color required. 
Ы: COMM 4a,b,c.d,e—(5 disks) Latest RBBS 
H Bulletin Board System 14. 1D. 
(| DATABASE 1a,h—(2 disks) File Express menu 
driven general purpose database mngr. 
J O EDUCATION 1—Interactive DOS tutorial for new 
PC users. Makes learning DOS painless. 
O GAMES 1—3-D PacMan, Kong, SpaceWar, 
JanitJoe, and more. Color required. 
[ O GAMES 2—Qubert, Pango, Centipede, Monopoly, 
p Zoarre, and more. Color required. 
O GAMES 3— Blackjack (you set rules), Arm Chair 
QB, and Empire (War Game). 
i [J GAMES 4— Castle, StarTrek, and the original 
Colossal Caves Adventure. 
[] GAMES 5—The Hack adventure game from the 
universities. Like Rogue, only more complex. 
| O GAMES 6—Pinball, Othello, Dragons, Sopwith 
i (fly one), and more. Color required. 
[7] INFO 1a,h —(2 disks) Cooking recipes database 
with keyword/ingredient retrieval. 
һ Г) LANGUAGE 5—Turbo Pascal interactive debug- 
ger, pop-up help, formatters, et cetera. 
[| O LANGUAGE 7—Complete Pascal inter- 
preter/compiler. Great for learning Pascal! 
0 O ORGANIZER 1—DeskMate, a Sidekick clone, and 
the Judy calendar program. 
[] PINUP 2—Provocative high res digitized 
Д graphics pinups. Graphics required. 
ij Г] PRINTER 1—Font and sideways utilities, 
spoolers, banner makers, and more. 
i O UTILITIES 1—A collection of invaluable general 
i purpose DOS utilities. А must! 
O UTILITIES 2—More invaluable OOS utilities. Too 
many to list here! 
O UTILITIES 3—A comprehensive set of debug- 
n ging and diagnostic utilities. 


3 NEW RELEASES/UPDATES 

Ü [7] CAO 2a,b—(2 disks) An advanced 2D/3D draft- 
ing prog. 640k and color required. 

ШЕ COMM 1a,b—(2 disks) Version 2.4 of the ever- 
popular Qmodem comm. program. 

[>з comm 2a,b—(2 disks) Procomm 2.42, an ех. 
Į cellent modem program with terminal emutation. 
[] EDUCATION 2— Learn the Presidents, States 

қ (and capitals) and more. Color required. 
i] [] EDUCATION 5—Learn Origami, the Japanese art 
of paper folding. Color required. 
[| i3 FINANCES 3a,b—(2 disks) Express Calc 3.12. a 
j powerful spreadsheet program. 
[] GAMES 8—Striker helicopter attack, and Risk, 
n world domination. Color required. 
O GAMES 9—EGARisk, the game of world domina- 
Й tion in very high resolution. EGA required. 
Е O GAMES 10—Solitaire, Teed-Off golfing, and Sail- 
ing in the Bermuda triangle. Color required. 
i O GAMES 12—MyChess (9 levels), Backgammon, 
{ and Wheel of Fortune. Color not required. 
O GRAPHICS-1—Record and play back screen 
images! Excellent for demo, etc. Color required. 
(1 INFO 2a,6—(2 disks) Zip-Phone, national 
Ё areacode/ prefix to 2ip-code cross reference. 
I (| LANGUAGE 3a,b—(2 disks) The A86 2.18 macro 
assembler and debugger. 
Г] SHELL 4—Automenu menu facility, and HOM I 
" 4.04 hard disk menus. 
O UTILITIES 5—Utilities for formatting, parking, 
and optimizing hard disk drives. 
18 UTILITIES 6—Advanced utilities including Dpath, 
Esc, Hotdos, Resident program utilities. 
[3 UTILITIES 7 —More Advanced utilities including 
MasterKey (undeletes files from hard disks). 
B WORO 12,5—(2 disks) PC Write 2.7. a powertu 
[| word processing system, w/spell checker. 
Catalog available, add $2. 3.5" format add $1/disk. 


Cost of items 
{| СА Res 7% Тай” — 0 еа _^ 
Ship/Handing .— — — Domesiic $1,/Foreign $5. 
Total Enclosed 
— MicroCom Systems 
meta (415) 325-6500 
P.O. Box 51657, Palo Alto, CA 94303 
БЕ иш БЕ иш иш иш иш ШЕ 
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BY-607 


CHAOS MANOR MAIL 


Conducted by Jerry Pournelle 


Amiga Defense Redux 

[Editor’s note: In the March Chaos 
Manor Mail, Jerry responded to a letter 
from Warren Block that defended the 
Amiga as a programming environment 
and blamed software problems on devel- 
opers. Mr. Block had included a selec- 
tion of public domain programs on an 
Amiga disk that refused to work. ] 

Dear Jerry, 

Here we go again! I had finished put- 
ting that disk together at about 3 a.m., 
and I forgot to include a note telling you to 
disconnect any external drive before 
using it. Unplug your external drive and 
try the disk again. I think you'll like some 
of those programs a lot. 

The problem was that one program 
(the Mandelbrot program) expects two 
disk drives. Since I wasn’t sure that you 
had two drives, I used the Assign com- 
mand to make the Amiga look in a direc- 
tory on the disk instead of an external 
drive (called “аї1:” by the system). 

I don't have an external drive and 
didn't know this wouldn't work on a two- 
drive Amiga. As a result, the system gave 
an error message and quit. (As for ease of 
use, would MS-DOS handle an error in 
the AUTOEXEC.BAT file any better?) 

So, I am guilty of the same error as 
those programmers I accused of being 
lazy or careless. Ouch. I do have an ex- 
cuse, though: I didn't have any way to test 
that disk on a two-drive computer. 

As for your point that the Amiga may 
be harder to program than the Atari, I 
can't say for sure—I don't have an ST. 
But keep in mind that programmers have 
been using the ST for a while longer than 
the Amiga (I'm told it was released in Eu- 
rope a year earlier than in the U.S.), and 
it has a less sophisticated operating sys- 
tem—no multitasking, printer support is 
left up to the individual program, etc. In 
such a system, programmers can more 
easily get away with “antisocial activi- 
ties" that a more advanced OS would 
choke on. In other words, the Amiga has 
not yet had a chance to reach the same de- 
velopmental stage as the ST. 

In the meantime, version 1.2 of the 
Amiga operating system is out. This re- 
lease fixes the problems of 1.1, and third- 
party software has begun to appear with 
real speed. 

Warren Block 
Chadron, NE 


І pretty well agree on all points; and 
now that the Amiga 2000, with a PC bus 
and 8086 chip, is out, I expect to see even 
more attention paid to the Amiga. 

I confess I had figured out what hap- 
pened before I had your letter printed, but 
it seemed to illustrate my point rather 
well—that the Amiga doesn't generally 
recover gracefully from a lot of errors. 

With MS-DOS, you can interrupt the 
execution of the AUTOEXEC. BAT pro- 
gram, and often it merely ignores errors 
anyway. Of course, it doesn't do all the 
Amiga does. —Jerry 


Sold on CP/M 
Dear Jerry, 

Thank you very much for the addresses 
for CP/M software in the December 1986 
Chaos Manor Mail. Regarding the letter 
from К. Scott Truesdell, I’m glad to see 
another one has learned the benefits of 
the SB180. I’ve been running one almost 
since Ciarcia’s articles appeared. It’s a 
wonderful little beast, with two 54-inch 
drives, two 8-inch drives, and a 40-mega- 
byte hard disk drive on it. I fully agree 
with you that nothing is truly backed up 
until it's on 8-inch disks. 

I have several clients running CP/M on 
S-100 systems, and I've converted a cou- 
ple of them to ZDOS. I've also converted 
a couple from IBM to the SB180. Let's 
face it, the IBM PC is far too slow, and 
PC-DOS is a nightmare for any serious or 
time-consuming work. I guess the reason 
so many go the IBM route is that it takes 
little intelligence to plug in a box. 

Like Truesdell, I have too much in- 
vested (approximately $60,000) in CP/M 
and SB180 software to even think of go- 
ing with IBM, even if I could afford the 
waste oftime caused by its slow operating 
system. Апу time I have to use an ІВМ 
PC at a client's office, I nearly go nuts 
waiting for it to catch up to me. If you 
haven't switched to ZDOS, may I seri- 
ously suggest you do? It's a whole new 
world from CP/M: faster, more efficient, 
and far more labor-saving. 

John T. Linnell 
Etobicoke, Ontario, Canada 


Well, thanks. I have used ZDOS on the 
Z-100, and I agree, it’s fast; and of 
course the Z-100 has 8-inch drives. I 


continued 


са you 
right back: 


“Шесһеск5 


Promises 


Everybody promises, but nobody delivers a real- 
time, emulator-based C-debug environment like Arium’s 
ECHO. 16-bit, true multitasking and UNIX-based, 
ECHO gives you more power, speed and menu-driven 
features to handle the 68000 and other Ps better than 
the HP 64000, or anything else. 

Just words, you say, promises like all the rest? 


wie + 8; 

if (rem 9 I (C 
кісе” 5 гесаг - |; 
eet © ПЕРНА) 
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Code Preview™ lets you see where your code 
is going. You can follow calls and branches 
(to 99 levels) on the screen, to select the 
source line on which to trigger, then set and 
break in one keystroke! The highlighted 
trace display (in source) and stack trace 
window show the path your program took. 


For a demonstration call 
800/862-7486 (CA 714/978-9531) 


Stack-Relative Trigger lets you trigger on 
the addresses and values of stack-relative 
variables—a “must” for effective C-debug 
where the address of an automatic variable 
is different each time the function 15 called 
and is determined at execution. Here, a read 
of the local variable *nrecur" is included іп 
the trigger sequence. 


ARIUm 


"Itdebugs in G 
like ECHO” 


И 


Promises. 


Prove it to yourself. Read the screens below. Then ask 
any other development system—standalone or host 
control—to match them. We'll wait. 

Now you know a few reasons (and there are plenty 
more) why ECHO should be your emulation tool for 
today's increasingly complicated software debugging. 


TNR ere) 
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TimeStamp™ апа variable display аге two 
further features that are a must for real-time 
C-debug. Note the display of two instances 
ofa structure in array “starray.’ The contents 
of these structures, as for any C variable, 

can be changed right on the screen. 


1931 Wright Circle, Anaheim, CA 92806 
Inguiry 25 for End-Users. Inquiry 26 for DEALERS ONLY. 


СНАО$ МАМОК МАП, 
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think that if I didn’t do this column, and 
thus have some need for playing about 
witha lot of stuff, I could have been happy 
with my Z-100 with CP/M and ZDOS, 
from the time I got the machine until now. 
Indeed, we have some upgrade kits for the 
Z-100 that I'm about to install. 

CP/M isn't dead. It isn't growing as 
fast as the other systems, but that could 
change now that Concurrent DOS 5.0 is 
shipping. —Jerry 


Dear Jerry, 
In previous columns you have men- 


tioned “The Pournelle User’s Guide 
Series.” My local bookstores do not have 
any of the books in this series, and after 
trying for three months they have still 
been unable to get them. (Maybe being in 
the wilds of New Mexico has something 
to do with this.) 

This morning I called Simon and 
Schuster, at (800) 223-2348, and ordered 
the series. (They knew all about the 
books.) Maybe this will help other read- 
ers who are having trouble finding these 
excellent books. 

I have long thought about getting a por- 


NOW, GET GREAT LETTERS 


and Great Numbers. 


ONLY 


$299! 


ROYAL OfficeMaster 2000 Daisywheel Printer 


For $299, you used to have to settle for a 
dot matrix. But right now you can get the 
impeccable letter quality of the Royal 2000 
daisywheel printer, The true quality needed 
for correspondence, presentations, 
proposals and legal documents. 
Previously selling as high as $595, now 
it's an incredibly low $299! Precision-built 
in Germany, the Royal name means it's a 
hardworking, easy-to-use, reliable printer. 
The Complete Electronics name means 
it’s supported with service and backed 
with a great warranty. So, don't settle for 
less. Check the list of performance and 
convenience features. And order now! 


* Compatible with virtually all popular 
systems * Full DiabloTM 630 compatibility 
e 1.5K print buffer built-in 9 Graphics 
plotting 9 Centronics parallel interface 

* Variable line and character spacing 

* Proportional spacing * 10/12/15 pitch 


* Shadow print, underline, sub, super 
script printing * Bi-directional printing 
at 20cps (Shannon Text) 
е "опре quiet operation ( < 574) 

1 year limited parts warranty/90 day 
parts and labor warranty! 


ROYAL SAVINGS ON ACCESSORIES. TOO! 


* Cut Sheet Feeder - Was $329 - Now $199! 
* Tractor Feed- Was $179 - Now $99! 

e Printwheels $19.95! е Ribbons $5.95! 

е Cable $19.95 

SPECIAL PRICES OD TO STOCK 
ON HAND. ORDER NO 


1-714-458-0130 


Please have computer make and model 
information handy. 


MasterCard • Visa * American Express 


Diablo is a registered trademark of Xerox. 
Royal is a registered trademark of Royal Business Machines, Inc. 


Complete Electronic Peripherals, Inc. 


Sales complete with support. 
9272 Jeronimo, Building 116, Irvine, CA 92718 © (714) 458-0130 


34 BYTE * JUNE 1987 


Inquiry 59 


table laptop but could not justify the cost 
(including the necessary accessories) of 
the available systems. I finally purchased 
an Epson Geneva PX-8 system (including 
the Epson P-80 portable thermal printer) 
for $430. 

The Geneva weighs 8 pounds. With the 
Multi-Unit (64K-byte RAM disk and 
300-baud auto-answer, auto-dial modem) 
and MicroPro Portable WordStar іп 
ROM, it makes a fine portable word-pro- 
cessing system. The Geneva also comes 
with MicroPro Portable Calc Spread- 
sheet, Portable Scheduler, Microsoft 
BASIC, and (to me the best feature) 
CP/M, all іп ROM. 

Most of the public domain CP/M pro- 
grams run as is or have been rewritten to 
run on the Geneva's 8-line by 80-charac- 
ter screen (reasonably legible even in 
poor light). I still need the 12 pounds of 
documentation, excellent by the way, that 
came with the system until I learn the pro- 
grams and CP/M. 

The built-in microcassette drive will 
save files up to 50K bytes, but it takes for- 
ever. The addition of Epson’s РЕ-103%- 
inch disk drive, Traveling Software's 
Traveler's Pak (appointment, expense, 
and time manager) from DAK Industries 
Inc., and Wordpak (Spellguard, Foot- 
note, Documate, and Grammatick) 
makes the Geneva a very powerful and 
complete portable system. 

I can now appreciate your love of a lap- 
top and the utility of the CP/M system. 

I don't believe I have seen FOG (First 
Osborne Group, P.O. Box 3474, Daly 
City, CA 94015, (415) 755-2000) men- 
tioned in your column. This group pub- 
lishes the FOGHORN, a monthly CP/M 
newsletter supporting Osborne and most 
other CP/M computers. Readers using 
CP/M may find it helpful. 

CP/M is still very much alive. 

Webb V. Turner Jr. 
Las Cruces, NM 


P.S. There is only a serial printer port on 
the PX-8, and my NEC printer is parallel 
only. I have now purchased an MPI-99 
printer (because of your recommendation 
and the super close-out price from Heath) 
to connect to the serial printer port of the 
PX-8: It is a strange and wonderful 
printer! 


Things flow in micro land. I haven't 
written about MPI printers in a long time. 
They have lots of good features but have to 
some extent been overtaken by many 
others. Still, if you can get one cheap, I'd 
grab it. We still use our Sprinter for 
travel. 

Glad to hear about the Epson Geneva. 
I’ve never actually seen one, strange to 
say.—Jerry Ш 
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ONLY ECCELL— 
THE ECC-PROTECTED 
MEMORY CARD— 


| CAN KEEP YOU FROM 


BECOMING THEIR 
NEXT VICTIM. 


If you're a serious AT user, you live in 
constant fear of seeing this memory error 
message: 


PARITY CHECK 2 


That's your friendly ATs way of saying, 

"All your long hours of hard work just went 
down the tubes? 

About then you start suspecting gremlins in 
your АТ5 memory. The fact is, these errorscan 
be caused by a single bad RAM bit out of a pos- 
sible 256 millzon.* The odds are against you. 

Whatever the cause, these memory crashes 
become more common when you add a lot of 
AT memory or leave your system on day and 
night—like you do for network file servers, 
bulletin boards or host emulation. 

*Based on 16 megabytes of RAM. 
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Now the goodnews. One memory card offers 
a solution to this potentially disastrous prob- 
lem: Orchid's ЕССЕ.“ And only ECCELL. 


KEEPWORKING WHEN 
THE CHIPS ARE DOWN. 


With ECCELL, you're protected against 
losingall your valuable work due to АТ memory 
crashes. Only ECCELL uses an ECC (Error 
Correction Code) mechanism to continuously 
check for errors~and actually correct them 
before theycan do any harm. No other АТ 
memory card does this. 


ECC protection has been available on main- 


frames and minicomputers for years. Now 
ECCELL brings this sophisticated technology 
to the AT user. 


MEAN TURE BETWEEN FAILURES: (Boxed on б Magokytes of RAM memory) 


1000 
WEERS 


3.5 
WEEKS | 


HANDLE DOS, PROTECTED 
MEMORY AND EMS. 


ECCELL gives you conventional DOS 
memory up to 640K. Extended memory that 


supports protected mode DOS. And expanded X 


memory conforming to the Lotus*/Intel/ 
Microsoft* EMS standard. Plus ECCELL can be 
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useda DR AT memory expansion cards. 


See us at booth #406 
a є 
O COMPEH! Spring 87 
June 1-4, 1987 


Georgia World Congress Center 
Atlanta, GA 


DON'T PAY EXTRA 
FOR 1/0 PORTS YOU DON'T NEED. 


If you need to connect more peripherals, 
ECCELL offers optional serial/ parallel or dual 
serial ports. Unlike other cards, if you don't 
need them, you don't pay for them. 


ADD 3 MEGABYTES OF RAM 
PER CARD. 


Usingmultiple ECCELL cards, you can 
install up to 12 Megabytes of ECC-protected 
RAM. Installation takes only minutes, guided 
by an intelligent set-up program. 

So don't become the next victim of the AT 
memory gremlins. Protect yourself with 
ECCELL. Call (415) 490-8586 today. Or contact 


ECCELLis o trademark of Orchid Technology. Allother 
your local dealer. product namesare trademarks of vise кенет 


ECCELL 


ORCHID TECHNOLOGY Le 
45365 NORTHPORT LOOP WEST Wy 


FREMONT. CA 94538 y - c 
(454 490-8586, TIX 709289 y 27 ON Т 
ЖЕ A. 17 | 


ORCHID (EUROPE) (70.. 
UNIT9A, INTEC-2, 


КЕЗГІ A > Gub 
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WADE ROAD, 
BASINGSTOKE, HANTS, 
RG24 ONE, 

GREAT BRITAIN; 


TEL 0254-4798958; 
71Х946240; 
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Staff-written highlights of developments іп technology and the microcomputer industry. 


Planar Prototypes Multicolor EL Displays 


Planar Systems (Beaverton, OR) has 
developed prototypes of 5-inch, 320- by 
240-pixel, multicolor electrolumines- 
cent (EL) displays. Planar engineering 
manager Brian Dolinar told Micro- 
bytes that although the full-color subsys- 
tems will be used in environmentally 
harsh military applications as early as 
1990, commercial displays won’t be 
available until at least 1994. The proto- 
types provide full RGB video and can 
produce displays with pattern red, green, 
and blue phosphor dots or in a 

stacked color dot structure; they can also 
support from four to eight gray 

levels, Planar said. 

In general, EL displays, which are 
made by applying thin films of phosphor 
onto glass substrates, are character- 
ized by theirthin profile, high shock re- 
sistance, high contrast and resolu- 
tion, and low power requirements. 


Additionally, EL displays interface 
much like raster CRT displays, enabling 
hardware designers to use standard 
display controllers. Power requirements 
for EL units are typically about 2 
watts for the display itself and 14 W for 
electronic overhead. According to 
Dolinar, Planar's goal is to have total 
power requirements for the multi- 
color EL unit down to a maximum of 10 
W. EL displays used in jet fighters 
routinely operate in temperature ranges 
from —55 degrees Celsius to + 125 
degrees C and withstand shocks and 
vibrations in the hundreds of Gs. 
Monochrome EL displays are cur- 
rently used in portable PCs (Data 
General's, for example) as well as in 
industrial control and military settings. 
Planar previously fabricated two- 
color (red and green) EL displays for 
military applications. 


Berkeley Unix Going Through Changes 


Significant changes to Berkeley Unix 
are underway, say computer scientists at 
the University of California's Berke- 

ley campus, but it will probably be a 
couple of years before users see those 
changes fully implemented. Marshall 
McKusick, a scientist with UCB's 
Computer Systems Research Group, told 
Microbytes that three major areas of 
Unix 4.3 BSD are undergoing develop- 
ment: the virtual memory system, the 
file system interface, and the protocol 
layering interface. 

According to McKusick, "the file 
system is pretty much operational now," 
and, because the work is being com- 
pleted “serially,” modifications will be 
released incrementally. This file sys- 
tem interface uses the 4.3 BSD name- 
lookup calling convention, but other- 
wise resembles Sun Microsystems’ 
Virtual File System (V FS) interface. 

Future versions of Berkeley Unix, 
said McKusick, who is working with 
Michael Karels on the project, will 
"support virtual memory space at least 
as great as the sum of sizes of physi- 
cal memory plus swap space." Addition- 
ally, processes will probably be 
allowed to map files and device memory 


into their address spaces and to share 
memory with other processes. 

The protocol layering interface 
McKusick and Karels are working on 
will be based on the simple stackable- 
line discipline of the Eighth Edition 
Unix rather than the Streams imple- 
mentation of System V, release 3. 
McKusick and Karels plan to imple- 
ment a socket interface rather than a 
character device interface, and proto- 
cols in the kernel will handle the 
demultiplexing. 

McKusick added that “а major 
change we have made is that we are basing 
our releases on hardware made by 
Computer Consoles Inc. We did that be- 
cause DEC [4.3 BSD is based on Digi- 
tal Equipment Corp. hardware] was get- 
ting to the point where they felt they 
were competing with us. It was getting 
difficult to get documentation and so 
on. Our next beta release will likely be 
based on CCI." McKusick said that 
"we аге mahing it [Unix] more portable 
by doing this. . . . By going to com- 
pletely different hardware, we've had to 
face a number of issues that man- 
ufacturers have had to face all along." 

continued 


Nanobytes 


Notables and quotables from 

the West Coast Computer Faire: 
While Intel was telling Faire- 
goers that software for its 80386 is 
on the way, Motorola was 
claiming its 68020 is the superior 
processor, partially because of 

its binary upward compatibility. 
“Тһе Intel compatibility prob- 
lem is a nightmare, " said 
Motorola's Kevin Meyer. 
Someone from Apple Computer 
said the linear address space of 
the 68000 series is better suited to 
bit-mapped graphics and mem- 
ory-mapped I/O than is the seg- 
mented address space offered 

by Intel. . . . Philip Gill, contrib- 
uting editor for Information- 
week, told a session on Unix that 
some users of Xenix on 386- 
based machines are claiming per- 
formance twice as fast, and 

half as costly, as that of a mini- 
computer. Brian Boyle, direc- 
tor of research at the Novon Re- 
search Group, said Unix on 

386 machines will be like an auto- 
mobile's electrical system: You 
know it's there, but you have little 
interaction with it. . . . Dan 
Bricklin of VisiCalc fame said the 
development of 16-megabit 

RAM chips could usher in an era 
of diskless computers; drives 

will be junked because of their 
slowness. . . . At one session, 
panelists agreed that, for good or 
bad, Pascal programmers will 
turn increasingly to other lan- 
guages, primarily Modula-2, 

to build more powerful applica- 
tions. They said Pascal has re- 
mained an educational tool and 
has not moved into program- 
ming environments dominated by 
C. ...And if you've been 
waiting for a solution to all those 
RAM-resident conflicts, well, 
you've got some more waiting 
ahead. Without standards, pan- 
elists said, software houses can do 
little to keep their pop-ups 


continued . 
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from clashing. Тһе panel mem- 
bers also concurred that RAM- 
resident software is very tough to 
implement in multitasking en- 
vironments because the status of 
RAM is always changing, 

which leaves open the question of 
how these programs will fit in 
with the new multitasking operat- 
ing systems. . . . At its spring- 
time developers’ conference, 
Apple Computer (Cupertino, 
CA) officials said it is interested in 
these types of products from 
third-party designers: lab instru- 
mentation boards, industrial 
cards for process control, commu- 
nication cards, sound and 

music peripherals, 68020 acceler- 
ator boards, graphics copro- 
cessor cards, expansion cages, 
and multifunction cards. . . . 
Information Storage (Colorado 
Springs, CO) says it will bring 
out in the fourth quarter a WORM 
drive that stores between 480 

and 550 megabytes on each 

side. . . . Falcon Technology 
(Glendale, CA) has brought out an 
instrument that measures five 
system parameters of 8088- and 
8086-based machines. The 
Mipster ($495) consists of a probe 
that plugs into the micropro- 
cessor socket of the system being 
checked (and into which the 
system’s processor is reinserted) 
and a seven-digit LED readout 
that displays the parameters. It 
measures machine speed, clock 
frequency, memory accesses, I/O 
accesses, and number of times 

the instruction stream queue is 
flushed. Probes for the 80286 

and 80386 will be available later 
this year, a company executive 
said. . . . At the National Com- 
puter Graphics Association's 
annual show, Cricket Software 
(Philadelphia) was running a 
prototype of its Cricket Draw 
graphics package in color on a 
Macintosh II. The final release of 
the new version will support 

256 simultaneous colors from a 
palette of 16 million, the com- 
pany said, and will sell for 

$395. . . . Commodore (West 
Chester, РА) was showing its 
newest Ámigas, the 2000 and 

the 500, at the МССА conference; 
but the machines were adorned 
with little notes indicating that be- 
cause they had not yet passed . 

қ continued 
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MICROBYTES 


Programmers Debate Languages, 
“Corporate” Programming 


Some of the micro industry’s best- 
known programmers gathered recently 
in San Jose, CA, to talk about how 

they do what they do. Although the 
panel—consisting of Bob Carr, Andy 
Hertzfeld, Scott Kim, Charles Simonyi, 
Jaron Lanier, John Page, Jef Raskin, 
Peter Roizen, and John Warnock—did 
not discuss projects they are currently 
working on, they did discuss the future 
of programming languages and how 
programmers can survive in a corporate 
environment. 

Hertzfeld (developer of the Macin- 
tosh operating system) and Carr (chief 
scientist for Framework-maker Ash- 
ton-Tate) said they prefer programming 
in assembly language. Roizen (devel- 
oper of T/Maker) and Lanier (former 
Atari video game programmer) work 
with Pascal. But Simonyi (from the 
Microsoft group that has produced 
Multiplan, Word, and Excel) generally 
spoke for the group when he said that 
C is probably the only general-purpose 
language for most software develop- 
ment. "At Microsoft, we program only 
іп C," he said. “С now and C for- 
ever." 

Raskin, one of the creators of the 
Macintosh, pointed out, however, that 
certain programming tasks often re- 
quire certain languages. This view was 
seconded by Carr, who said that the 
software marketplace will probably be- 
come fragmented, making it more ex- 
citing than the "homogeneous software 
environment we've seen over the past 
couple of years." That environment, he 
said, will have specialized vertical 
programs that may be written in special- 
ized languages, perhaps even macro 
languages that are part of applications 
programs themselves. 

The programmers debated the vir- 
tues of single-person programming ver- 


sus "corporate" programming (in 
which a team of programmers produces 
a product). Hertzfeld bluntly stated, 
and Roizen and Kim (author of the book 
Inversions) concurred, that the best 
programs are written by a single person. 
Page (of Software Publishing and PFS 
fame) disagreed, however, saying it just 
isn't realistic for a large company to 
expect an individual to produce enough 
code to get a big product out in a 

timely fashion. Carr agreed, saying that 
the hundreds of worker-years it takes 

to build a program such as dBASE or 
Framework makes it impossible for a 
company to afford the luxury of "one 
programmer, one program.” War- 
nock said Adobe has found that a three- 
person programming team is the most 
effective. "Two people isn't enough and 
four is too many. That third person in 
the group adds balance, " the developer 
of PostScript said. 

The panelists also disagreed about 
the increasing tendency among program- 
mers to use third-party subroutine li- 
braries. Both Carr and Page said they 
feel that off-the-shelf routines can 
save programmers both time and money. 
Hertzfeld countered by asking, *How 
can you care about your program if you 
use someone else's code?" He con- 
tinued, “I consider myself an artist. If I 
were another kind of artist, a writer 
for instance, would it be right for me to 
go out and buy a paragraph here, a 
chapter there, and include them in my 
book? Would it still be mine?" Kim 
added that it usually takes him longer to 
read and understand another person's 
code than it does to write it himself in 
the first place. All the programmer 
panelists, however, said that over the 
years they had put together their own 
subroutine libraries, which they regular- 
ly use. 


Optical Head Combines Hologram and Lasers; 
Could Mean Lower-Cost Optical Drives 


Ап optical disk head combining 
holography and lasers has been devel- 
oped by researchers at Pencom Inter- 
national (Santa Clara, СА). According to 
its inventor, Dr. Wai-Hon Lee, the 
technology could eliminate as many as 
nine common components (beam- . 
shaping lens, toroidal lenses, wave 
plates, mirrors, etc.) from standard 
L-shaped optical heads, resulting in 
higher performance and lower costs 

for optical drive manufacturers and, ulti- 


mately, users. Lee explained that the 
reduced weight (6 grams, as compared 
to a standard of about 400 grams) of 
such a head will speed up disk access 
time by factors of 5 to 10. 

Key to the design ofthe Pencom 
head, Lee said, is a hologram that serves 
as both the beam splitter and the 
focusing optic. Equally important, he 
said, is the combining of the focus 
detector and the laser in a single pack- 

continued 


Real programmers don't use dBASE. Or do they? 
Were finding that some very swift programmers are using it to 
write some very fast applications, 
g andare completing their 
projects much more quickly. 
But they cheat. 
They use our Clipper” 
| | compiler to combine dBASE" 
with C and assembler. 

With dBASE used like 
pseudo-code, they can then quickly create 
prototypes that actually run. 

Then, with dBASE doing the high-level database functions, 
they use our Clipper compiler to link in C or assembly language 
modules from their own bag of tricks. 

And they're finding that they're linking in less than they 
expected because Clipper compiled code runs so fast and 
because of Clippers built-in enhancements. 

Clipper includes easy networking that provides file and 
record locking the way it should be done. 

Fast screens that can be treated as memory variables and 
eliminate the need for direct screen writes and all that tortuous 
heap management code. 

Box commands that make 
windowing a breeze. And more. 

So if youd like to use your time 
more productively check us out: 

Nantucket Corporation, 

12555 W. Jefferson Boulevard, 

Los Angeles, CA 90066. 
Or if you're on deadline, call 
(213) 390-7923 today. 
Clipper could get you out of 
& Nantucket. оз 57 
© Nantucket Corporation 1987 Clipper is a trademark of Nantucket Corporation: dBASE isnt In Europe: Nantucket Corporation (Europe) 2 Biuecoats Avenue, Fore Street, Hertford, Herts SG14 1PB Telephone 0992 554621. 
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FCC certification tests, they were 
not for sale. . . . The Associa- 
tion of Electronic Cottagers 
(Davis, CA) says the top 10 
ways for making money at home 
with a computer are consult- 
ing, typesetting, bookkeeping, 
writing, entering and process- 
ing data, researching, word pro- 
cessing, custom programming, 
desktop publishing, and providing 
mailing lists. . . . Atthe “ге- 
quest" of the National Security 
Agency, Versitron (both of 
Washington, DC) canceled its 
“How Computer Security Can 
Be Compromised" seminar at the 
Interface '87 conference. Ver- 
sitron was going to demonstrate 
how data can be stolen from a 
computer using passive listening 
techniques. . . . Atthat same 
conference, Dataradio Corp. 
(Atlanta) introduced a wireless 
modem capable of transmitting 
data over radio channels at as 
much as 9600 bits per second. 
The Dataradio Series 9600 is 
designed to replace leased phone 
lines or provide data circuits 
where dedicated lines are not 
available. . . . You won't be 
seeing this at your local video 
shop: The Boston Computer 
Society has produced a series of 
videotapes on creating soft- 
ware. “Тһеге аге 14 seminars in 
the series," the BCS says. 
“Many аге by ‘gurus’ of the in- 
dustry who took time out from 
doing in order to teach and share 
code." The series sells for 
$350. Contact the BCS Software 
Engineering Forum, 59 Morse- 
land Ave., Newton, MA 02159; 
or phone (617) 738-8230. . . . 
When asked at the West Coast 
Computer Faire to assess the 
impact of superconductors on 
new products at Apple, Steve 
Sakaman of that company said, 
“It took us a long time to put a 
fan in the Mac, so it might be a 
while before we put a refrigera- 
tor in it.” 
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age. In Pencom's system, the laser 
beam passes on a straight line through a 
single collimating lens and then the 
hologram before focusing on the media. 
When the beam returns from the 
media, the hologram refracts the beam 
slightly, returning it to the tracking 
detector. 

In general terms, a hologram is an 
interference pattern between two light 
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beams. The pattern Lee developed is 
calculated and generated by a computer, 
then transferred to a semiconductor- 
like mask before being replicated onto a 
glass lens. 

Currently, several companies are 
evaluating the Pencom head. Lee said he 
thinks optical drives that make use of 
the holographic-laser head may begin 
appearing in about six months. 


Active-Matrix LCD Called the Display 


of the Future 


Active-matrix liquid crystal displays 
will be the “the next evolutionary step” 
in display technology, said panelists 
at the West Coast Computer Faire re- 
cently. According to David Mentley, 
a display research analyst with DEM As- 
sociates (El Cerrito, CA), active-ma- 
trix LCDs have already been accepted by 
makers of small-screen, personal TVs 
and will be a driving force in developing 
the technology for computer displays. 
Mentley predicted that within the next 
year or so, we may even see “person- 
al portable computers" that have the 
same 3-inch full-color screens now 
available for televisions. 
Active-matrix technology is based 
on positioning a transistor and capacitor 
at each pixel on the screen. This en- 
ables full color at high resolution. It also 
eliminates commonly encountered 
multiplexing problems, because an en- 
tire line on the display can be turned 
on or off in less than 6 microseconds. 
The biggest development problem 
with active-matrix panels is that engi- 
neers cannot yet build ICs that are 
large enough to power the displays. This 


explains why the 3-inch diagonal 
screens are the most commonly found: 
The IC must be the same size as the 
screen. The largest active-matrix proto- 
type he has seen, said Mentley, is a 
14-inch diagonal screen, although the 
largest acceptable screen is only 6 
inches in diagonal. Recent advances in 
thin-film transistor technology, how- 
ever, indicate that larger acceptable 
screens may be possible in the near 
future. 

Mentley reported that several com- 
panies, including General Electric, 
Hitachi, IBM, Matsushita, NEC, 
Sharp, Toshiba, and Xerox, have very 
large active-matrix programs under- 
way. Current manufacturing costs for ac- 
tive-matrix panels is about $10, 
Mentley said, with OEM prices around 
$85; he noted that the price of active- 
matrix LCD televisions has dropped to 
as low as $125. Mentley concluded 
by saying that costs of software drivers 
will be a factor in determining the 
eventual costs for PCs because active- 
matrix drivers cost more to develop 
than traditional LCD panels. 


Device Controls Execution of Programs 


Rainbow Technologies (Irvine, CA) 

has a new hardware key that developers 
can use to control access to as many 

as 10 software programs. The Software 
Sentinel-M has a clock/calendar that 

lets developers set individual time-outs; 
the internal counter can be set to 
monitor a certain number of program ex- 
ecutions and then deinstall the pro- 
gram, which can be handy for applica- 
tions such as software rental and trial 
usage. Company president Walter Straub 
said developers can “marry software 


to the hardware key” as an alternative to 
traditional copy protection. 

The key hooks to the parallel port 
of IBM PCs and compatibles and runs 
under MS-DOS. Straub claimed the 
Sentinel-M’s algorithm technique offers 
more security than designs based on 
serial number, fixed response, or re- 
turned-pulse methods. The Sentinel- 
M sells for $50 in quantities of 500 to 
1000. According to the company, a 
model that plugs into a serial port is in 
the works. 


TECHNOLOGY NEWS WANTED. Тһе news staff at BYTE is always interested in hearing about new technological and 
scientific developments that might have an impact on microcomputers and the people who use them. We also want to keep track 
of innovative uses of that technology. If you know of advances or projects that involve research relevant to microcomputing 

and want to share that information, please contact us. Call the Microbytes staff at (603) 924-9281, send mail on BIX to Micro- 
bytes, or write to us at One Phoenix Mill Lane, Peterborough, NH 03458. 
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It takes four of theirs to display the 
same spreadsheet as one Amdek 1280. 


Now, Lotus 1-2-3 and Symphony can be even easier There are a total of 11 modes. What's more, the 1280 

and quicker to run. Because Amdek's 1280 graphics provides complete monochrome and color graphics 

subsystem displays up to four times more spreadsheet compatibility. 

than a standard IBM monochrome or compatible Price? The Amdek 1280 monitor and video board cost 

monitor. only $999. So, if you work with Lotus, CAD or desktop 
For incredibly vivid resolution, the Amdek system publishing, Amdek's 1280 graphics subsystem is clearly 

puts 1280 X 800 pixels on a big 15" white phospher CRT. your best buy. 


The Amdek 1280 provides 1280 (H) X 800(V) resolution with these software packages: 


GENERAL PC SOFTWARE DESKTOP PUBLISHING |. COMPUTER-AIDED DESIGN GRAPHICS SYSTEM TOOLS 
Lotus 1-2-3 AdvanTex AutoCAD MS-Windows 
Symphony Ventura Publisher Cadvance GEM 
PC-Paintbrush PageMaker/PC Drafix 1 MetaWindows 

Frontpage In-A-Vision HALO 

DeskSet Generic CADD KEE PC 

Pagemaster VersaCAD ADVANCED 

Rim Systems Workview 

. Compound Document Processor Procad PC 
Display Ad Make-up System P-CAD System 


ЖІМГЕК 


Clearly the finest in monitors. 


1901 Zanker Road, San Jose, CA 95112 
Phone: 408/436-8570 FAX: 408/436-8187 


IBM isa registered trademark of International Business Machincs Corp. Inquiry 16 


ы = сайды 36 ч 
1. LE B B B ла, їйї » M EM E шш = и шг [:-] 


T t prij 
n Ц md 
Cw E 
ж — NE V1 NM M 1 ға ғи 1 M D 1 01 0 ға шш шш = 1 D M тш D ане ға ш mulli г И ЖЕ. — -— | = - = € = Biik se шш ш ee 1а Бы -Ш 7e | 
А ту i К 
ч n 7 Mu) “. 
X Сс, = ә а 
Е b ғ iP *# | 
““ғалн шә NE нс ШШ WU NN VT ““ 1 NM -- ж «с | =E ғы ға NM ғо B ә => ole = та. жы =й m c = "^ T - т a т a = 
| Т рады i 
- т" E -— P х 
æ э “(бу шш ан 21 ташы ғыса с ыз D l1 1 ш» жш = с оп оң әс aS lM a eee M аЗ т 1 
чр - 
Ы. n * 
u , 
mm | с 
re sem Сш тш ши FN FU FS FU = = ша на нана PE SRM |, mx эш База ms тш ш -- ай P а 
- ih, 
MI, 
LJ 
s» == “ш жа тш V9 тз ша FU © ш он та ғо sb оша ы = ки ич тш rs тэ тч їй ^ ^ r —- . ^ 
mq ы сү 
"B ы 
Т кене, 2 © 
таюы ‚ш тш а 49 кы ты т ш c" A тщ пы ғо we те € - = E E bh = 2 D EM wm m — e de x» - 2. "aa -- — e "OW de ap om 
ü ІТ» -a аш 
= aM nu 
= 3 £ 
m Š s- . ра | 
= w om т шь ан ө- аа шь ар nae к Б S JE Cmm а а , 7TIJII]1171 NN. - 
| Г\„ Г 71 М” Am 
( C m ЖЕЕ » C à » 
" чыш нь 3 . % d o T 


It’s simple. 

With Intels Inboard” 386/AT. 

It fits right into your IBM'AT or 
compatible, and gives you all the per- 
formance of a 386 system. 

Without having to buy a 996 sys- 


tem. (Which, if you've priced one lately, 
is about three times as expensive) 
Inboard 386 is based on the revo- 
lutionary 32-bit, 16 MHz 80986 chip 
we invented. So it'll work with all the 


Inboard and Above are trademarks and Intel a registered trademark ofIntel Corporation. ISM is a registered trademark ofInternationa] Business Machines Corp. Lotus and 
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software you've got sitting on your | 
desk. As well as any add-in boards you 
may have hiding in your computer— 
like, just for instance, the Above" 
Board. Which we also invented. 

Inboard 386 lets you whiz through 
recales with Lotus'1-2-» And it 
makes yournetwork server serve you 
even faster Іп fact, it'll make any 
program serve you faster. 

And with 986 control software, 
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youcantake mtt. of TEST To find out more, check with) t 


multitasking capabilities. Like put- your favorite computer dealer 
ting together a presentation while ог call us at (800) 538-3373. 


your computer is downloading data. And see why Inboard 386 
(A slightly more efficient way of beats the system. 
doing business) т 
Dont forget our five-year | 
warranty. Or toll-free technical In 
support line. 


1-2-8 are registered trademarks of Lotus Development Corp. € 1986 Intel Corporation 
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MAXIMIZE YOUR 
ULTISYNG 


Lots of EGA boards 
will take you this far. 


A few will take you to here... 


But now you can maximize your MultiSync— ь ала SuperEGA HiRes, 
with Genoa's SuperEGA ... 4f both with AutoSync™! 


15.75 KHz 18.75KHz 21.8КН= 30.0 KHz 31.5 KHz 35.0 KHz 
| | | | | i 
CGA MDA EGA PGA resolution CGA CAD/CAM 
320 x 200 (Hercules) 640x350 640 x 480 DoubleScan: 800 x 600 
720x348 1056x352 Drivers for: Lotus 1-2-3, 320 x 400 Drivers for: AutoCAD, 
132 col. x 44 AutoCAD, GEM, Windows, 640 x 400 Windows, GEM, and 


and Desktop Publishing Desktop Publishing 


Now you can maximize your MultiSync monitor—with a For all your graphic applications, you can counton Ба 
SuperEGA card from Genoa. SuperEGA gives you CGA (including We've maximized the MultiSync! 
double-scan!), MDA (Hercules), EGA, and PGA resolution— Call or write: Genoa Systems Corporation, 73 E Trimble 
and 132 columns. Or you can get the SuperEGA HiRes card for Road, San Jose, CA 95131; Telephone: 408-432-9090, FAX: 408— 
your advanced CAD/CAM and desktop publishing applications. 434-0997, TELEX: 172319 


Both SuperEGA cards feature AutoSync; they automatically 
synchronize with all MultiSync speeds, from 15.75 up to 35 KHz. В 

The SuperEGA HiRes is the only EGA board with 800 x 600 | Genoa 
resolution, and it comes with the drivers you need for CAD/CAM 


and desktop publishing. SYSTEMS CORPORATION 


© 1987 Genoa Systems Corporation. SupcrEGA, SupcrEGA HiRes and AutoSync are trademarks of Genoa Systems Corporation. MultiSync is а trademark of NEC Home 
Electronics. Lotus 1-2-3—Lotus Development Corporation; Hercules—Hercules Computer Technology; Windows—Microsoft, GEM—Digital Research; AutoCAD—AutoDesk, Inc. 
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WHAI'S NEW 


Shock-Proof 
Removable Hard Disk 


andon's Personal Data 

Pac is a removable hard 
disk drive designed for easy 
transport and durability..De- 
signed for the IBM PC and 
compatibles, the Pac is a 3%- 
inch dual-platter 30-mega- 
byte hard disk drive in a hard 
plastic enclosure about the 
size of a full-height floppy disk 
drive. You can easily attach 
it to an external adapter that 
contains two slots for the 
new drives and a caching disk 
controller. 

The Data Pac's drive 
heads are locked away from the 
media when not in use. 

Each pack weighs about 2.6 
pounds and measures 21^ 
by 4% by 7 inches, for easy 
transport in a briefcase. 

Tandon says that tests 
have shown that Pacs can with- 
stand up to 300 Gs of force, 
(or a drop of 30 inches onto 
concrete) without losing 
data or breaking the plastic 
case. 

The data transfer rate for 
Pacs is 7.5 megabits per second 
with a maximum access 
time of 50 milliseconds and 
average seek length of 100 
ms. Each Personal Data Pac 
can be password-protected 
by using a special utility. 
Price: $400; Ad-PAC 2 sub- 
system (holds two Data Pacs), 
$500. 

Contact: Tandon Corp., 
405 Science Dr., Moorpark, 
CA 93021, (805) 523-0340. 
Inquiry 576. 


Q&A for the 386 


he database and word- 

processing program Q&A 
is now available for 80386- 
based systems. The 386 version 
takes advantage of the 
Lotus/Microsoft/Intel Ex- 
panded Memory System 


Information from this month's most interesting press releases. 


——— 


Tandon's 30-megabyte Personal Data Pac. 


(LMI/EMS), letting you access 
memory above the DOS 

limit of 640K bytes. Symantec 
reports that the instruction 

set increases speed by 10 per- 
cent to 40 percent, and that 

the code size has decreased by 
about 20 percent. The origi- 
nal 8086 version of Q&A will 
run on 386-based systems, 

but without the increased speed 
and memory advantages of 

the 386 version. 

Q&A requires an Intel 
80386 microprocessor, 512K 
bytes of RAM, and MS- 

DOS version 3.0 or higher. 
Price: $349. 

Contact: Symantec Corp., 
10201 Torre Ave., Cupertino, 
CA 95014, (408) 253-9600. 
Inquiry 577. 


Hand-Held Scanning 


he Handscan is a 

mouse-like data-entry de- 
vice that lets you enter por- 
tions of printed or typewritten 
documents directly into an 
applications program such as 
Lotus 1-2-3, dBASE III, 
Microsoft Word, R:base 5000, 
WordStar, or any program 
that accepts ASCII data. Work- 
ing with proprietary mem- 
ory-resident optical-character- 
recognition software, the 
Handscan recognizes more 
than 200 computer-gener- 
ated or typewritten fonts. 
When you enter the font 
name into the computer, the 
Handscan displays the name 
of the recognized font on the 
screen. 

The unit has five push- 
buttons: one for reading data, 
and four for cursor move- 
ment that let you move around 
an applications program 


ор” 


screen without having to use 
the keyboard cursor keys. 

The unit is programmable so 
that pressing combinations 

of two or three keys performs 
special operations unique to 
the application. You can also 
program a substitution table 
that will automatically enter а 
discrete character into the 
application when another spec- 
ified character is read by the 
Handscan. This lets you per- 
form functions such as re- 
moving commas from numbers 
or eliminating proportional 
spacing from text. 

The manufacturer claims 
that the Handscan's error rate 
is less than one error for 
every 1300 characters scanned. 
The Handscan package con- 
sists of the scanner, a full- 
length interface card, and 
software. It runs on IBM PCs, 
ATs, and compatibles. A 
hard disk and 640K bytes of 
RAM are recommended. 
Price: $649.95. 

Contact: Saba Technol- 
ogies Inc., 9300 Southwest 
Gemini Dr., Beaverton, OR 
97005, (503) 222-7050. 
Inquiry 578. 


Ultra-Parallel 
68020 Board 


ystolic System's Model 

481 is a VME-bus-com- 
patible parallel numeric 
processor that's capable of full 
IEEE-P754 standard 32-bit, 
64-bit, and 80-bit floating point 
computations. The board 
contains a single 68020 proces- 
sor, four 68881 numeric co- 
processors, and 256K bytes of 
70-nanosecond RAM. 

Using a 25-MHz system 

clock, the system executes 1.29 
million 80-bit floating-point 
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erations per second. Multi- 
ple 481 boards can be in- 
stalled in VME-bus-compati- 
ble computers (such as the 
Macintosh IT) for additional 
performance gains. 

The Model 481 board 
performs nonlinear, transcen- 
dental, and trigonometric 
functions, and is well-suited 
for running simulations. А 
scientific software library of 
more than 400 commonly 
used subroutines is available in 
both FORTRAN and C. 
Price: $4995. 

Contact: Systolic Systems 
Inc., 1065 East Brokaw Rd., 
San Jose, CA 95131, (408) 
286-0421. 

Inquiry 579. 


Ryan-McFarland's 


Development Tools 


M/Screens and 

RM/Forte are two new 
productivity tools from 
Ryan-McFarland that are de- 
signed to enhance program 
development. 

RM/Forte is a file man- 
ager, compiler, linker, and de- 
bugger that is now packaged 
with version 2.4 of RM/FOR- 
TRAN, an ANSI-77 opti- 
mizing FORTRAN. Other en- 
hancements to version 2.4 
include a syntax-checking ca- 
pability, a faster math-co- 
processor library, and im- 
proved interlanguage 
communications. Its 
8087/80287 emulator exe- 
cutes programs five times 
faster than earlier versions. 

It lets you handle mainframe- 
type floating-point arithme- 

tic without installing an 
8087/80287 coprocessor 

chip, but will take advantage of 
the chip, if you install one. 

RM/Forte manages your 
program files, integrates sever- 
al development tools into 
one operating environment, 
and simplifies the testing 
process. The project manager 
maintains information about 
all files in an RM/FORTRAN 
application, letting you 
track projects through all stages 
of development. The 
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Ryan- HcFar land EMPLOYEE PRYROLL SYSTEM 
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Application screen generated by RM/Screens. 


screen's project-status line 
shows you the number of 
files in a project, tells you 
whether an executable pro- 
gram exists, and reports what 
development task should 
occur next. From the screen 
you can select source files 

to edit, and you can edit them 
without having to refer to a 
printed copy of the listing. The 
listing file display shows the 
source code and the compiler 
diagnostic messages, in- 
cluding leading line numbers, 
embedded diagnostics, op- 
tional allocation maps and 
cross references, and com- 
pilation summaries. 

When your files are 
ready for compilation, 
RM/Forte invokes the 
RM/FORTRAN compiler at 
your request. You can tell it 
to compile only those files 
modified since the previous 
compilations, and you can 
specify the compiler op- 
tions for each file. 

RM/Forte sets up a link- 
control file before invoking the 
linker. The file contains all 
the commands needed to link 
the program, and you can 
modify the link-control file as 
needed. You can also use 
linkers other than the one sup- 
plied with RM/Forte. 

RM/Forte lets you exe- 
cute a program with or without 
the debug option. During 
debug sessions, RM/Forte lets 
you move between program 
output, the interactive debug- 
ger, and source-code edit- 


ing with keystroke commands. 

RM/Screens, the screen 
generator, works with the 
RM/COBOL-85 compiler, 
generating COBOL code. It 
also generates code for the 
validation checks that ensure 
that your data meets each 
field's criteria. RM/Screens 
can reduce the time you 
spend producing screens by up 
to 40 percent. 

RM/Screens includes a 


subsystem that defines screens, 


letting you design or recall 
previously stored screens for 
use in the applications. You 
can define up to 250 fields per 
screen and select from a 
palette of 16 colors. Editing 
functions are available, as 
are features for writing and 
masking literals. You also 
have a selection of what-you- 
see-is-what-you-get 
(WYSIWYG) screen-painting 
functions that simplify 
drawing, filling, and moving 
boxes, and drawing line 
graphics. Built-in primitives, 
such as window-like small 
screens and screen shifting, 
also simplify and speed the 
design process. 

Another subsystem lets 
you define fields, field-entry 
sequences, and a range of 
field-validation criteria. Using 
the field directory, you can 
recall any field definition, in- 
cluding its validation logic, 
and use them in other screens. 


А screen generator pro- 
duces error-free RM/COBOL- 
85 source code for your 
screens and validation logic, 
after you have formatted, 
tested, and edited the screens. 

With additional utilities, 
you can test your screens be- 
fore you generate and com- 
pile COBOL code. A cross-ref- 
erencing capability lets you 
manage the use of screens 
throughout an application 
by comparing listings of all 
fields within a screen or 
listing all screens containing a 
particular field. 

Price: RM/Screens, $400; 
RM/FORTRAN 2.4 with 
RM/Forte, $595. 

Contact: Ryan-McFarland 
Corp., 609 Deep Valley Dr., 
Rolling Hills Estates, CA 
90274, (213) 541-4828. 
Inquiry 580. 


TI Professional Goes 
Compatible 


he CSTI Compatibility 

System is a full-length 
add-in card that adds IBM 
compatibility to the TI Profes- 
sional and TI Portable Pro- 
fessional computers. Contain- 
ing a video controller and 
floppy controller, the CSTI 
System makes use of the TI 
monitor (monochrome or 
RGB), keyboard, system 
memory, and both floppy and 
hard disk drives. It also 
supports an 8087 math co- 
processor. 

The CSTI System in- 
cludes a disk with software 
driver routines for the con- 
trollers, as well as routines that 
translate between the IBM 
PC applications and the TI 
Professional hardware. The 
manufacturer claims that the 
system is compatible with 
over 95 percent of IBM PC 
programs. The system also 
supports IBM PC-compatible 
serial ports. The system re- 
quires MS-DOS or PC-DOS, 
versions 2.1 to 3.2. 

Price: $595. 

Contact: Compatible Sys- 
tems Corp., 2111 30th St., 
Suite M1033, Boulder, CO 
80301, (303) 444-9532. 
Inquiry 581. 


continued 
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a program that breaks new ground... the starter 
of a new software category." The New York Times 
It’s the first numeric software that works 
like a word processor. The first software of its kind 
that’s not a programming language. Think of it as 
the first WYSIWYG calculator. For the first time ever, 
MathCAD lets you do calculations on your PC in real 
math notation, as simply as on a scratchpad. 
"MathCAD is likely to be a trendsetter. Its combi- 
nation of mathematic power and what-you-see- 
is-what-you-get interface makes it an excellent 
1001..." PC Week 

MathCAD lets you combine equations, graph- 
ics and text just like you do on paper. You can input 
formulas directly and edit equations interactively 
right on the screen. Just place the cursor anywhere 
and start typing. MathCAD not only formats your 
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the results. Sounds simple? It is. In fact, -~ your most 
IEEE Software writes, "It's fun, and it's. - 22m E EET 
much easier to use MathCAD ВЫ di a problems. 
than anything you've ever 27 чр» > NC Use MathCAD 
used before." ў “1”, LM б. 7 to calculate your 
“It has a free form style hn "M Я mortgage payments, 
that lets you just sit 4 to solve a heat trans- 
down in front of the PC fer problem, or to 


model electrical circuit 
parameters. 
^ 7... If H dealt frequently with 
numbers, | wouldn't wait... to 
get my copy." The New York Times 
Why spend another minute doing calcula- 
tions by hand or writing and debugging programs? 
Put MathCAD to work for you and find out why 
PC Magazine writes, "Warning: it could prove 
addictive." Once you've tried MathCAD, it's hard to 
imagine how you ever got along without it. 
To order MathCAD at just $249, call us today at: 


1-800-MathCAD 


(їп Massachusetts: 617-577-1017) 


MathCAD 


MathSoft, Inc., I Kendall Sq., Cambridge, MA 02139 
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and do the work you probably 
bought the computer for in the first 
place.” PC Magazine 
MathCAD is much faster and easier than 
doing calculations by hand or writing programs. 
And unlike a calculator, MathCAD lets you see and 
record every step. You can add text anywhere to 
support your work. And print or save your entire 
calculation as an integrated document that anyone 
can understand. 
“It's hard to do justice to this software in any re- 
view. You feel like you've just discovered the power 
of a computer for the first time.” IEEE Software 
What kind of calculations can you do with 
MathCAD? Anything you have a formula for. As 
IEEE Software writes, "Its versatility seems unlim- 
ited.” With its wide range of built-in functions, 
MathCAD can handle everything from simple 


Requires IBM PC? or compatible, 51278 RAM, graphics card. 
ІВМ PC*]nternational Business Machines Corporation. 
MathCAD™ MathSoft, Inc. 


Windows Drawing 


he technical-drawing 

program Instinct runs in 
the Microsoft Windows en- 
vironment and offers color ca- 
pabilities and unlimited 
drawing size, rotation, scaling, 
zooming, and panning. You 
can merge the graphics you 
create with other programs 
to develop publications and 
overhead projections. 

You can select and ma- 
nipulate graphics, text, and 
menu commands with a 
mouse. А status window shows 
you what command you just 
invoked and what to do next. 

А WYSIWYG screen dis- 
play lets you create multiple 
drawings in separate win- 
dows and scrolls vertically or 
horizontally. 

Layout tools include met- 
ric and English units of mea- 
surement. А built-in text 
editor lets you manipulate 
multiple lines of text and of- 
fers you a palette of text faces, 
sizes, and styles. 

Instinct runs on the IBM 
PC, XT, AT, and compatibles 
that run Microsoft Win- 
dows. You need at least 320К 
bytes of RAM with two 
floppy disk drives. Display de- 
vices recommended include 
the IBM Enhanced Graphics 
Adapter (EGA), the Hercu- 
les Graphics Card, and other 
Windows-compatible de- 
vices. А copy of Microsoft 
Windows is also required. 
Price: $99.95. 

Contact: Cadlogic Systems 
Corp., 2635 North First St., 
Suite 202, San Jose, CA 
95134, (408) 943-9696; in CA, 
(800) 962-0660. 

Inquiry 582. 


TurboView Speeds 


Up AutoCAD 


urboView converts 

AutoCAD drawings into 
high-speed assembly lan- 
guage format and lets you view 
and animate them in both 
orthographic and true-perspec- 
tive modes. TurboView dis- 
plays your drawings up to 40 
times faster than AutoCAD 
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Graphics capabilities of Instinct used to create perspective view. 


AutoCAD drawing viewed and animated with TurboView. 


without the math coprocessor 
and up to 7% times faster 
than AutoCAD with the 
соргосе$$ог. 

TurboView also lets you 
manipulate up to 256 blocks in 
a drawing and save object- 
animation sequences at up to 
30 frames per second. 

The program works with 
the IBM Color Graphics 
Adapter (CGA), Enhanced 
Graphics Adapter, and Sub- 
Logic's X-1 Graphics 
Boards. 

Price: $495. 

Contact: SubLogic Corp., 
713 Edgebrook Dr., 
Champaign, IL 61820, 
(217) 398-4469. 

Inquiry 583. 


3-Ounce Modem 
Gets Serial Power 


W eighing three ounces 
and about the size of an 
audiocassette, the Novation 
Parrot is a full-featured direct- 
connect 300/1200-bps 
modem. For even greater por- 
tability, the Parrot has a 
microprocessor-controlled 
power management system 
that takes power directly from 
the RS-232C serial port. 

You need neither batteries nor 
an external AC supply. The 
unit only draws power from the 
port when needed, remain- 
ing on standby until its circuit- 
ry detects activity. 

Novation claims that the 
Parrot is fully compatible with 
the Hayes AT command set. 

It has built-in automatic self- 


test, analog loop-back, and 
local and remote digital loop- 
back testing. It dials using 
both tone and pulse systems, it 
is configurable for auto- 

matic answer, and detects dial 
tone, busy signals, ring- 

back, and MCI/Sprint com- 
puter tones. 

The Parrot's exact mea- 
surements are % by 4!2 by 2% 
inches. It has a built-in 
speaker with volume control, 
and four LED indicators: 
normal, off hook, carrier, and 
data. RS-232C cables and 
communications software are 
optional. Starter kits are 
available for IBM PCs and 
compatibles, the Mac- 
intosh, and Commodore 
computers. 

Price: $119. 

Contact: Novation, Inc., 
21345 Lassen St., Chatsworth, 
CA 91311, (818) 998-5060. 
Inquiry 584. 


IBM/Toshiba/Zenith 
Laptop Expander 


he CTC Expander from 

Cypher Technology is an 
expansion chassis that's de- 
signed to provide full IBM- 
compatible expansion capa- 
bilities for owners of the Zenith 
Z-171, the Toshiba T1100 
or T3100, and the IBM PC 
Convertible. 

Each CTC Expander pro- 
vides four full-length and three 
half-length expansion slots 
that can be used for any IBM- 
compatible expansion 
board. There's also a slot for 
the custom laptop interface 
card, which is shipped with the 
chassis and connects to the 
laptop via a three-foot cable. 

The CTC Expanders have 
received FCC Class B ap- 
proval, and come with a 
135-watt power supply. 

Price: $995; with 20-mega- 
byte hard disk, $1595. 
Contact: Cypher Technol- 
ogy Corp., 14003 Ventura 
Blvd., Sherman Oaks, CA 
91423, (818) 905-8161. 
Inquiry 585. 
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WHAT'S NEW 


3Com’s Workstation 
Goes Diskless 


Station is a diskless 
workstation designed espe- 
cially for local-area net- 
working. Based around an 
80286 processor running at 
8 MHz, the 3Station’s single 
circuit board includes 
monochrome, Hercules Graph- 
ics Adapter, CGA, and 
EGA, 1 megabyte of RAM (up- 
gradable to 4 megabytes), 
and a built-in Ethernet adapter. 

Because it has no expan- 
sion slots, the 3Station mea- 
sures just 3 inches high and 
has a 14-inch-square footprint. 
The system draws just 25 
watts of power, and does not 
need a cooling fan. A single 
parallel printer port, two serial 
ports, and a BNC connector 
for network connection are in- 
cluded. The 3Station comes 
with ап IBM 101-style key- 
board. A monitor is not 
included. 

The 3Station’s processor 
has direct access to the onboard 
graphics and the integrated 
network connection; and the 
system’s memory mapping 
takes advantage of the freed-up 
memory area that’s used for 
expansion slots in most IBM 
PC compatibles. The 3Sta- 
tion uses this memory area as 
RAM to hold the 3+ soft- 
ware, leaving 570K bytes of 
working memory available 
for DOS and applications. 
Price: $1895. 

Contact: 3Com Corp., 

1365 Shorebird Way, Mountain 
View, CA 94043, (415) 
961-9602. 

Inquiry 586. 


Polaroid's 
Higher-Resolution 
Image Recorder 


he PalettePlus Re- 

corder is Polaroid's high- 
er-end version of its Palette 
system for generating instant 
prints, slides, and overhead 
transparencies from computer 
graphics. When connected 
to an IBM PC-compatible sys- 
tem with an EGA and a 
graphics software package that 
has a PalettePlus driver, the 
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3-Com’s diskless workstation. 


PalettePlus can produce hard- 
copy with a resolution of 

640 by 700 pixels. (The soft- 
ware without a PalettePlus 
Driver will produce a resolu- 
tion of 640 by 350 pixels.) 

When used with a CGA 
and software using a Palette 
driver, the system will pro- 
duce a resolution of 640 by 400 
pixels; 320 by 200 pixels 
without a Palette Driver. 

The Recorder includes 
software that automatically 
configures the system for 
seven generally available EGA 
and CGA boards. The sys- 
tem includes auto-luminance 
circuitry, which senses and 
compensates for variations in 
the incoming video signal. 
There’s also an electronic 
zoom control that fine-tunes 
the image plus or minus 4 
percent. 

Along with the exposure 
unit and software, the Palette- 
Plus system includes a 
Polaroid 3 4- by 4'4 -inch film 
back, an autowind 35mm 
camera back, a 35mm film 
processor, slide mounter, 
and cables. An optional motor- 
ized 35mm camera back is 
also available. 

Price: $2999. 

Contact: Polaroid Corp., 
575 Technology Square-9P, 
Cambridge, MA 02139, 
(617) 5777-2630. 

Inquiry 587. 


A Portable 386 


A s the name implies, 
the Noble 386 Portable is 


a fully portable 16-MHz 
80386-based computer. Mea- 
suring 17 by 7% by 19 

inches and weighing under 35 
pounds, the system is com- 
patible with the IBM PC, XT, 
and AT, and comes stan- 

dard with 512K bytes of RAM, 
which you can expand to 4 
megabytes with two 2-mega- 
byte add-on boards. 

Other standard features 
of the Noble 386 include a 20- 
megabyte hard disk drive, a 
360K byte floppy disk drive, 
and a 9-inch monochrome 
monitor supported by a Her- 
cules graphics board. The 
system has six slots, including 
one for an 80387 math co- 
processor. It has a Phoenix 
BIOS, and runs under MS- 
DOS or PC-DOS 3.1 and high- 
er (not included with the 
basic systen2.) 

The Noble 386 runs with 
one wait state, and you can tog- 
gle the clock speed from 16 
MHz down to 8 MHz. The 
standard 20-megabyte hard 
disk drive has an average ac- 
cess time of 40 millisec- 
onds, and a transfer speed of 5 
megabits per second. 

System options include a 
half-height 40-megabyte hard 
disk drive, a 1.2-megabyte 
floppy disk drive, and a 2- 
megabyte RAM board that 


fits into a 32-bit slot. 
Price: $2999; 40-megabyte 
hard disk drive, $400; 1.2- 
megabyte floppy disk drive, 
$140; 2-megabyte RAM board, 
$700. 

Contact: PC Discount, 
2100 Travis, Suite 630, 
Houston, TX 77002, (713) 
655-9047. 

Inquiry 588. 


AutoCAD Plotter 
Management 


CS Telecom's 10-Plot is 
plotter manager for Auto- 

CAD that offers spool, 
queue, store, copy, archive, 
and plot capabilities. The 
program lets you spool draw- 
ings to a plotter or laser 
printer and return to AutoCAD 
without waiting for the plot- 
ter to finish the drawing. 10- 
Plot manages drawings in a 
single queue and plots them in 
order. You can archive 
drawing files and plot addition- 
al copies, without vector 
processing delays. 

Spooling and queuing 
functions are performed from 
within AutoCAD, so you 
don't have to exit to DOS. 

10-Plot requires an ІВМ 
PC, XT, AT, or compatible 
with MS-DOS or PC-DOS 
3.0 or higher, AutoCAD 2.0, 
and atleast 640 K bytes of 
RAM. 

Price: $249. 

Contact: ACS Telecom, 

25825 Eshelman Ave., Lomita, 
CA 90717, (213) 325-3055. 
Inquiry 589. 


Stripper Tears Perfs 


he Stripper is a manual 

tool that removes the per- 
forated edges of computer 
paper and forms. To use it, you 
insert the perforated edge of 
up to 20 sheets into the unit, 
press down, and pull away. 
Price: $14.95.. 
Contact: Ra-Lo Inc., East 
23301 Mission, Liberty Lake, 
WA 99019, (800) 334- 
5447, (509) 928-4139. 
Inquiry 599. 
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Problem: Mysterious Data Loss 
Solution: New Verbatim DataHold 


Protects when Static Strikes. 


Static Danger is Everywhere. Your 
data is vulnerable to loss from an 
unseen enemy-—static electricity! Even 
small static charges could cause sudden 
mysterious data loss from your diskette. 


And static lurks everywhere. Just walk 
across a carpeted floor and you build 
up a static charge of up to 1,500 volts— 
enough to ZAP your data. 


It's DataHold or Data Loss. DataHold 
is Verbatim’s ingenious diskette liner 
that disperses damaging static charges 
instantly. Compare DataLife to other 
popular brands which retain static 


charges up to four minutes and your T 
choice should be obvious. Ж 
| | Em 
DataHold, available exclusively from my 2 


+ 
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Verbatim. 


A Kodak Company 


Verbatim DataLife, for unsurpassed 
data protection. After all, it’s your 
choice, DataHold or data loss. 


Verbatim • 1200 W.T. Harris Bl vd. * Charlotte, N.C. 28213 * 800-538-1793 


Inquiry 324 
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WHAT’S NEW 


Low-End Amiga 


C ommodore’s new low- 
end member of the Amiga 
family is the 500. Sporting 
the general look of the Com- 
modore 128, the Amiga 500 
comes standard with 512K 
bytes of RAM, expandable 

to 1 megabyte internally using 
the optional А501 RAM ex- 
pansion cartridge, which also 
adds a real-time clock. 

With a 68000 processor 
running at 7.14 MHz, Commo- 
dore claims the system is 
fully compatible with software 
written for version 1.2 of 
Amiga 1000 systems' software. 
The 500 has an 18!4- by 
12%-inch footprint, and weighs 
7VÀ pounds. The external 
power supply weighs five 
pounds and has the system's 
power switch. 

The new computer's key- 
board has 94 keys arranged 
similarly to the IBM 101 
layout. A single 3!^-inch flop- 
py disk drive is built in, as 
is an 86-pin expansion bus con- 
nector. There's also a two- 
button optomechanical mouse. 
Price: $649. 

Contact: Commodore/ 

Amiga, 1200 Wilson Dr., West 
Chester, PA 19380, (215) 
431-9100. 

Inquiry 591. 


Zenith Z-159 Desktop 


Computer 


he Zenith Z-159 isan 
enhanced, lower-priced 

version of the company's 
desktop personal computer. 
The Z-159 is available with 
either an EGA or Hercules- 
compatible monochrome 
board. 

The Z-159 also accepts 
LMI/EMS upgrade chips, 
which lets you install up to 
1.25 megabytes of RAM 
without using an expansion 
slot. With three additional 
LMI/EMS memory cards, 
the system will accommodate 
up to 5 megabytes of RAM. 

With an 8088 processor 
switchable between 4.77 and 
8 MHz, the Z-159 comes 
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The $649 Amiga 500. 


standard with 256K bytes of 
no-wait-state memory, 
serial and parallel ports, and 
MS-DOS version 3.2. 
Price: From $1749 to 
$2799. 

Contact: Zenith Data Sys- 
tems, 1000 Milwaukee Ave., 
Glenview, IL 60025, (800) 
842-9000. 

Inquiry 592. 


C.Itoh's Multiuser 


Micro 


he CIES/286 by CIE 

Systems (a subsidiary of 
printer-maker C.Itoh) is an 
80286-based multiuser system 
that operates at 6, 8, or 10 
MHz. 

The CIES/286 system is 
available in two-user, six-user, 
and nine-user configura- 
tions. The basic two-user sys- 
tem includes 512K bytes of 
RAM (expandable to 12 mega- 
bytes), a 40-megabyte hard 
disk drive (with average 28- 
millisecond track-to-track 
access), no-wait-state architec- 
ture, a 1.2-megabyte floppy 
disk drive, four open expansion 
slots, an RS-232C serial 
port, a parallel port, a 101-key 
keyboard, and a mono- 
chrome monitor. Ап ЕСА- 
compatible 14-inch color 
monitor is optional. 

А multi-mode graphics 
adapter is included to support 
monochrome, CGA, EGA, 


and Hercules graphics. The 
system measures 94 by 
16% by 6'4 inches. 

The system uses a Phoe- 
nix BIOS and comes with MS- 
DOS 3.2. Other options in- 
clude a 70-megabyte hard disk 
drive and a cartridge tape 
backup unit. An optional 
68000-based coprocessor 
board provides compatibility 
with PICK, RM/COS, and 
Unix operating systems. 

Price: Two-user, $5960; 
six-user, $8085; nine-user, 
$9800. 

Contact: CIE Systems Inc., 
2515 McCabe Way, Irvine, CA 
92714, (714) 660-1800. 
Inquiry 593. 


Kaypro’s Complete 


Publishing System 


= xtra! Extra! is an 
everything-you-need desk- 
top publishing system from 
Kaypro. The system hardware 
is based on the Kaypro 
286i, an AT-compatible with 
640K bytes of RAM, a 30- 
megabyte hard disk, an EGA 
color board, an EGA-com- 
patible monochrome board, 
and a three-button mouse. 
The printer is the Kaypro Page 
Printer П, an eight-page- 
per-minute laser unit with 300 
dots per inch resolution. In- 
cluded are Hewlett-Packard B 
fonts, an assortment of 
downloadable fonts, and ca- 
bling needed to hook the 
system together. 

Extra! Extra!’s software 


includes the Ventura desktop 
publishing package, Word- 
Star 4.0 with MailMerge and 
CorrectStar, paint and 
form-generation software, MS- 
DOS 3.2 and GW-BASIC. 
Extra! Extra! can combine text 
from several other word 
processors, ASCII text, and 
graphics into master 
documents. 

Price: 58495. 

Contact: Kaypro Corp., 

533 Stevens Ave., Solana 
Beach, CA 92075, (619) 
481-4300. 

Inquiry 594. 


А Low-Cost 
68000 SBC 


ith the HT-68K 

TinyGiant single-board 
computer, all you need to 
get a fully operating computer 
is to add a terminal, a disk 
drive, and a power supply. 
This complete 68000-based 
system runs at 8 MHz and has 
128K bytes of no-wait-state 
RAM (expandable to 512K 
bytes onthe board). Two 
on-board EPROMS can contain 
up to 64K. 

The system's built-in 
WD1770 floppy disk controller 
can control up to four 5 4- 
inch or 34-inch floppy disk 
drives. A parallel printer 
port and two RS-232C serial 
ports are also included. 

Measuring 5% by 8 
inches, the TinyGiant is not 
only the same size and 
shape as a floppy disk drive, 
but also has holes in the 
same pattern so the board can 
be mounted directly. The 
board requires the same voltage 
levels and uses the same 
type of power connectors as a 
54-inch drive. 

The HT-68K comes with 
the K-OS One single-user, sin- 
gle-tasking operating sys- 
tem that reads and writes MS- 
DOS-formatted disks. 

Price: $395. 
Contact: Hawthorne Tech- 
nology, 8836 Southeast Stark, 
Portland, OR 97216, (503) 
254-2005. 
Inquiry 595. 
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— — CADKEY 3 —— 


REAL WORLD DESIGN 


Tools, Not Toys. 


CADKEY quickly became the world's leading PC- 
based mechanical engineering system, with more 
than 25,000 installations, by pioneering the concept 
of a fully-integrated 2D-Drafting and 3D-Design 
system. We gave engineers real design tools, not toys. 
After all, the real world is three dimensional, not flat. 


Real-World Solutions. 


Now CADKEY 3 brings more real-world solutions to 
the PC by integrating all of the useful functions of 
surface-modeling, programmability, macro and tab- 
let customization, and much more... 


CADKEY 3 is a design toolbox stuffed with features: 


• А Fully Programmable 3D Design Language 
(CADL 3.0) 


e Wireframe and Surface Modeling and Editing 
* User-Definable Macros and On-Line Calculator 


CADKEY, A division of Micro Control Systems, 27 Hartford Turnpike, Vernon, СТ 06066 


• Customizable-Tablet Templates 

e ANSI and ISO Drafting with Ordinate-Dimensioning 
“А 3-D IGES Translator 

е FEA and Multi-Axis NC Integration 

e Family-of-Parts Creation 

* Bill-of-Materials Generation 

• Technical Publishing Links 

„ Compatibility with All Popular Hardware 

• A Complete Training and Support Network 

• World-Wide Dealer Coverage 


... And that's just forstarters...so how about bringing 
us your real world problem іо4ау? Call us now at 
203-647-0220. 


т 


CADKEY 3 


3 ту 2 É . mp r3 2 Е, 
і омет. ee Ре rformance. e ө Price 


(203) 647-0220 TELEX: 5106007223 


CADKEY is a registered trademark of Micro Control Systems, Inc. 


Inquiry 182 
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WHAT’S NEW 


PERIPHERALS 


Big-Screen 
MultiSync 
Monitor 


A uto-Sync is a 19-inch 
color monitor from 
Microvitec that automatical- 
ly locks onto any scan frequen- 
cy from 15 to 36 kHz. Be- 
cause specially-developed 
analog circuitry synchro- 
nizes both the horizontal and 
vertical scan frequencies, 

the company claims there’s 
none of the picture-height 
variation found in some other 
multi-sync monitors. 

The Auto-Sync supports 
graphics resolutions of up to 
1024 by 580 pixels, and is 
available with either regular or 
long-persistence phosphors. 

It accepts both TTL and analog 
inputs. 

Price: $2195. 

Contact: Microvitec Inc., 
1943 Providence Court, Air- 
port Perimeter Business 
Center, College Park, GA 
30337, (404) 991-2246. 
Inquir y 596. 


Ultra High- 
Resolution Slide Maker 


he Rascol II Personal 

Film Recorder from 
Lasergraphics produces 
color slides with either 2000- 
or 4000-line resolution. 
The heart of the system is a 
full-length plug-in card 
that's compatible with IBM 
PCs and АТ5. The card con- 
tains a 68000 processor and 
operates as a fully indepen- 
dent coprocessor, performing 
all the intensive operations 
of rasterizing the image into 
millions of color dots. 

The system is compatible 
with virtually all graphics soft- 
ware available for the IBM 
PC and accepts graphics in 
either the Lasergraphics 
Language or the Hewlett-Pack- 
ard Graphics Language 
(HP-GL). In the 4000-line- 
resolution mode, the system 
can produce up to 30 slides per 
hour; 60 in the 2000-line- 
resolution mode. 
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The Microvitec automatically locks onto any scan frequency. 


Rascol Il gives уои 2000- or 4000-line slides from your PC or AT. 


Price: $4995. 

Contact: Lasergraphics 
Inc., 17671 Cowan Ave., 
Irvine, CA 92714, (714) 
660-9497. 

Inquiry 597. 


Enhanced Printers: 
High and Low End 


he P351C Model 2 

from Toshiba is an en- 
hanced version of its 3-in-1 
dot-matrix printer designed to 
produce color text and 
graphics as well as 24-pin letter 


quality. Graphics resolution 
is 180 by 180 or 180 by 360 dpi 
in up to seven colors. It will 
print at 300 characters per inch 
in draft mode, 250 cps in 
the condensed printing mode, 
and 100 cps in near-letter- 
quality mode. 

Toshiba has redesigned 
and augmented the LED front- 
panel display so you can 
select print quality, font, pitch, 
paper motion, or the new 
"quiet" mode at the touch of a 
button. Also, the DIP 
switches are now located di- 
rectly behind the front panel 
for easy access. | 

The printer can handle 
paper sizes from 4 to 15 inches 
in friction-feed mode. In 
addition to a bottom-feed pro- 


vision that handles multi- 

part forms, other standard fea- 
tures are threeresident type 
fonts (prestige elite, courier, 
and high-speed draft), and 

the ability to accept a wide va- 
riety of type fonts from op- 
tional disks or cartridges. The 
Model 2 can emulate the 
Qume Sprint 11, IBM Graph- 
ics Printer, and IBM Color 
Printer. Increased software 
support is now provided 

with most of the popular 
packages. 

Optional paper-handling 
accessories include a dual-bin 
sheetfeeder, unidirectional 
and bidirectional tractors. 
Price: $1749. 

Contact: Toshiba America 
Inc., Information Systems 
Division, 2441 Michelle 
Dr., Tustin, CA 92680, (714) 
730-5000. 

Inquiry 598. 


he “Plus” version is 
C.Itoh's enhanced Pro- 

Writer Jr. The unit prints 
160 cps in draft mode, a 33 
percent improvement over 
the original. Throughput on the 
Plus has been increased 
from 48 to 61 lines per minute, 
and the size of the printer 
buffer has been enlarged to 8K 
bytes. 

The ProWriter Jr. Plus 
has a 30-cps near-letter-quality 
mode and a built-in printer 
stand that lets your paper feed 
from underneath the unit. 
Another new feature allows you 
to insert single sheets or en- 
velopes into the Plus without 
having to remove the trac- 
tor-feed paper that's already 
there. 

Besides fully emulating 
the Epson FX-80 Plus, the Pro- 
Writer Jr. Plus also has 
built-in IBM-compatible char- 
acter sets. 
Price: $369. 
Contact: C.Itoh Digital 
Products Inc., 19750 South 
Vermont Ave., Suite 220, 
Torrance, CA 90502, (800) 
423-0300, (213) 327-2110. 
Inquiry 599. 
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Тһе SmarTerm Theory of Software Evolution 
What Really Happened to the Dinosaurs? 


== 


Г hey were replaced with 
advanced new species. 


After you've tried SmarTerm terminal 
emulation software, you'll think other 
PC-to-minicomputer communica- 
tions links are as advanced as... 
dinosaurs. 


SmarTerm gives your PC exact 
feature-for-feature terminal emula- 
tion, error free data transfer and 
programmable softkeys. 


smarTerm already is known world- 
wide as the leader in advanced 
DEC*, Data General* and Tektronix* 
terminal emulation software. Now 
Persoft soars to greater heights with 
these new product introductions: 


NEW! Smarlerm 240 Version 2.0 
features precise DEC VT241* color 
graphics terminal emulation for 
full-screen, four-color display of 
ReGIS* graphics pictures! 


NEW! SmarTerm 2392 emulates the 
popular Hewlett-Packard HP2392* 
text terminal! 


NEW! SmartMOVE combines power, 
ease-of-use, error-free file transfer and 
exact DEC УТІ00 emulation іп one 
"smart" communications software buy! 


SmarTerm and SmartMOVE are avail- 
able through your loca! dealer. If you 
would like more information about 
SmarTerm or SmartMOVE, circle the 
appropriate reader service number 
below. Or contact: 


Persoft, Inc. 
465 Science Drive 


Madison, WI U.S.A. 53711 т 

Phone (608) 273-6000 © S 
Fax (608) 273-8227 Ж. 
Telex 75949] ч | 


ГА persujr 


Е | Smarter Terminal Emulation Software 
VISIT BOOTH 3244 WEST HALL COMDEX/ATLANTA . . The Natural Selection 


*SmarTerm, Smart MOVE and Persoft are registered trademarks of Persoft, Inc. DEC, VT, and ReGIS are trademarks of Digital Equipment Corporation. Data General is a trademark of Data General Corporation. 
Tektronix is a registered trademark of Tektronix, Inc. HP is a trademark of Hewlett Packard Company. @Persoft, Inc. 1987. All Rights Reserved. 
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When you want to talk computers.. 


ATARI COMPUTERS 


Atari Computers 

800 XL 64K Computer 
65XE 64K Computer 
130XE 132K Computer 
520ST Monochrome System 
520ST Color System 


Atari 1040 $ 

Color System 879 
Includes: 1040ST, 1 mb RAM with 31/2" 
drive built-in, 192K ROM with TOS, Basic, 
Logo, ST language, power supply and 
color monitor. 


ATARI SOFTWARE 


Access 
Leaderboard Golf 
Accolade 

Fight Night 
Activislon 

Music Studio 
Antic 


Batteries Included 
Рарегсір w/Spellpack 
Degas Elite 

Epyx 

World Karate Championship 
Infocom 

Zork Trilogy 
Microprose 

Top Gunner 

F-15 Strike Eagle 
Origin Systems 
Ultima 4 

Paradox 

Wanderer (3-D) 
Psygnosis 

Deep Space 
Timeworks 
Wordwriter ST 

VIP 

Professional (GEM) 
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COMMODORE COMPUTERS 


Amiga 2000 System 
Includes: А2000, 1Mb RAM, 3/2” Floppy, 
A1080 Monitor, Mouse, DOS, 


A2088, Bridge Board $1 999 


Commodore-64C 64K Computer179.00 
Commodore-64C Sys. w/1802C.519.00 
Commodore-128 128K Computer249.00 
Commodore-128 System Pkg....739.00 
Amiga 1000 Computer 

Amiga 500 


Broderbund 

The Print Shop 

The Toy Shop 
Commodore 

Textcraft w/Graphic Craft 
Assembler 

Enhancer DOS 1.2..................... 14.99 
Discovery Software 
Marauder Back-up 
Electronic Arts 

Deluxe Paint 

Deluxe Print 

Instant Music 

Deluxe Video 

infocom 

Hitchhiker’s Guide 
Micro lilusions 
Dynamic-Cad 

Mindscape 


Micro Systems 
Analyze Version 2.0 
Scribble 


Subiogic 

Flight Simulator 
V.LP. 

М.Р. Professional 


MS/DOS SYSTEMS 


from $1299.00 
from 1699.0 


Leading Edge 

NEC Multispeed 

Panasonic Business Partnerfrom 799.00 
Toshiba 1100 Plus from 1699.00 


PC-TOO 20 Meg 
XT-Compatible 


5999 


А5Т 

Six Pak Plus РС/ХТ 
Hercules 

Color Card 

Graphics Card Plus 
Fifth Generation 
Logical Connection 256K 
Quadram 

Expanded Quadboard 
Video 7 

EGA Video Deluxe 
Zuckerboard 

Color Card w/Paralle! 


Ashton-Tate 

d-Base 111 + 

5th Generation 

Fastback Utility 

IMSI 

Optimouse w/Dr. Halo 

Lotus 

Lotus 1-2-3 

MicroPro 

Professional 4.0 w/GL Demo 
Microstuf 

Crosstalk XVI 

P.F.S. 

First Choice 

Word Perfect Corp. | 
Word Perfect 4.2....................... 209.00 


COMPUTER MAIL ORDER 


ф.т.Ү//һеп you want to talk price. 


MODEMS DRIVES PRINTERS 


Anchor 
6480 С64/128 1200 Baud........ $119.00 
VM520 ST520/1040 1200 Baud.129.00 


Atari Atari 
1050 SS/DD (ХІ/ХЕ)................ $139.00 | 1020 XL/XE Plotter................... 
AA354 SS/DD Disk (ST).......... $119.00 


вевовавввогеавее 


Atari SHD204 20 Meg ST Hard Drive579.00 | XDM121 Letter Quality.............. 209.00 
XM301 300 Baud........................ 44.99 | Allied Technology ХММ801 XL/XE Dot Matrix........ 199.00 
Commodore Apple Half-Heights.................... 109.00 | XMM804ST Dot Matrix.............. 189.00 
Amiga 1680-1200 BPS.............. 169.00 | Commodore Brother 

CBM 1670 &C-128)..................... 99.99 | Amiga 1010 312"...................... 219.00 | М-1109 100 cps, 9 pin.............. 209.00 
Everex Amiga 1020 54" .......... e Citizen 

Evercom 1200 Baud Internal.....109.00 | 1541C...................................... | MSP-10 160 cps, 80-Column.....299.00 
Hayes . | | | | 11571........... ———— айы : Premier 35 cps Daisywheel....... 499.00 
Smartmodem 300 External........ 139.00 C.itoh 


Smartmodem 1200 External......389.00 
Practical Peripherals 
1200 BPS External.................... 159.00 


TO mb (64-128)........................ 1099.00 
Indus 
GT Disk Пгіме........................... 


8510-SP 180 cps, 80-Column......... Call 


Quadram Microbotics 
Quadmodem |! 1200 Baud........ 299.00 | 20 mb Hard Drive (Amiga) 
Supra | í-— 


MPP-1064 AD/AA С64................ 
1200AT 1200 Baud Atari 


Epson ҒХ-86Е 
240 cps Dot Matrix $349 


Epson 

LX-86 120 cps, Dot Matrix......... 199.00 
FX-286E 240 cps, 132-column....... Call 
EX-800 300 cps, 80-column....... 429.00 
LQ-800 180 cps, 24-Wire Head......Call 
Hewlett Packard 

Thinkjet ME 399.00 


Racore Jr. 
Expansion $299 


Seagate 
20 MB ST-225 Hard Drive Kit....379.00 
Supra 


1200 Baud 109.00 


2400 Baud Intemal.................. $189.00 | 30 Meg Hard Drive (ST)............ 799.00 i Е T ЖЕ on 
! Meg Hard Drive (ST)............ 569.00 cps Valsywneel........... 
MONITORS oe е 6100 10 cps Daisywheel........... 389.00 

Amdek - | 20 mb (Ат\да).......................... 89900 | 5510C Color Dot Matrix............. 349.00 

410 12" TTL Monitor................ 149.00 NEC 

Video 310A Amber TTL............. 139.00 Pinwriter 660 24 Wire................ 489.00 

Commodore DISKETTES Pinwriter 760 24 Wire................ 689.00 

| Commodore 1902..................... 299.00 | Maxell Okidata 

Amiga 1080 Hi-Res Color.......... 269.00 | MD1-M 55/00 5%4”.................... $9.99 | Okimate 20 Color Printer........... 129.00 

Magnavox MD2-DM 05/00 514" ................. 10.99 | ML-182 120 cps, 80-column......239.00 

8505 RGB/Composite................ 199.00 | MF1-DDM 55/00 31" ............... 12.99 | ML-192+ 200 cps, 80-column...369.00 

515 RGB/Composite.................. 289.00 | MF2-DDM 05/00 31^" .............. 21.99 | Panasonic 

NEC | Sony KX-1080i 120 cps, 80-column....219.00 

12" TTL Green or Amber.......... 109.00 | MD1D SS/DD 514" ....................... 8.99 | KX-1091i 180 cps, 80-column....299.00 

JC-1401P3A Multi-Sync............. 579.00 | MD2D DS/DD 54" ..................... KX-1592 180 cps, 132-column...439.00 

Princeton Graphics 1 MFD-100 55/00 3У2”................. Star Micronics 

MAX-12 12" Amber TTL........... 169.00 | MFD-200 05/00 3#%#%”................. | МХ-10 120 cps, 80-column........ 209.00 

Тахап МХ-10С 120 cps, C64 Interface.219.00 

Model 124 12" Amber............... 119.00 niic Рго..................... NX-15 120 cps, 132-column......369.00 

Zenith iness Consultant.......... Toshiba 


PRIM 1220/1230................... . 99. im Fi Т] ——  - S | P321 216 cps, 24-Pin Head....... 479.00 


In the U.S.A. and in Canada 


Call toll-free: 1-800-233-8950. 


Outside the U.S.A. call 717-327-9575 Telex 5106017898 
Educational, Governmental and Corporate Organizations call toll-free 1-800-221-4283 


CMO. 477 East Third Street, Dept. A106, Williamsport, PA 17701 
ALL MAJOR CREDIT CARDS ACCEPTED. 


POLICY: Add 3% (minimum $7.00) shipping and handling. Larger shipments may require additional charges. Personal and company checks require 3 weeks 
to clear. For faster delivery use your credit card or send cashier’s check or bank money order. Pennsylvania residents add 6% sales tax. All prices are U.S.A. 
prices and are subject to change and all items are subject to availability. Defective software will be replaced with the same item only. Hardware will be replaced 
or repaired at our discretion within the terms and limits of the manufacturer's warranty. We cannot guarantee compatibility. All sales are final and returned shipments 
are subject to a restocking fee. 
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WHAT’S NEW 


PC Building Blocks 
from DataBlocks 


C Link is the PC ver- 

sion of DataBlocks’ pro- 
cess control/robotics system 
that lets you interface a virtual- 
ly unlimited number of the 
company’s Altair-II (А-П) pro- 
cess control blocks to a PC 
or compatible while using just 
one expansion slot. 

The PC Link interface 
card provides complete buffer- 
ing on and off the PC bus, 
and only loads the bus with а 
single CMOS load to pre- 
vent degradation. The board is 
designed to operate at full 
system speed with no wait 
states. 

All IBM PC-compatible 
I/O commands are converted to 
A-II commands by the 
board. The А-П blocks consist 
of a wide variety of low-cost 
control modules, with some 37 
currently available. In- 
cluded are A/D and D/A con- 
verters, relay blocks, voice 
synthesis and recognition, a 
master/slave system, DC 
switches, timing blocks, a 
PROM programmer, 

PROM and RAM disk systems, 
and others. 

Price: $187; blocks range 
from $49 to $566. 

Contact: DataBlocks Іпс., 

579 Snowhill Rd., Glenwood, 
GA 30428, (800) 652-1336; 
inGA, (912) 568-7101. 
Inquiry 600. 


Jumbo Memory for 
286/386 Systems 


he Elite 16 memory- 

expansion board adds up 
to 16 megabytes of EMS/ 
EEMS-compatible high-speed 
16-bit memory to 80286 or 
80386-based systems using a 
single full-length expansion 
slot. The board works with no 
wait states at 6- and 8-MHz 
clock speeds; with one wait 
state at 10 and 12 MHz. 

256K-byte by 9-bit RAM 

modules are standard, and are 
directly interchangeable 
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ADD-INS 


Data Block's system building blocks. 


with 1-megabit modules. A 
single RS-232C serial port 
along with a parallel printer 
port are standard, and a sec- 
ond serial port is optional. 
No switch or jumper set- 
tings are needed to install the 
board. Elite 16 comes with 
AutoRAM software that pro- 
vides automatic installation 
by automatically determining 
the amount of conventional 
and extended memory that is 
already in the system, deter- 
mining how much memory is 
installed on the Elite 16, 
and allocating conventional, 
extended, and expanded 
memory. You can change the 
default values via software, 
and the installation software 
also automatically locks out 
malfunctioning memory 
locations. 
Price: $695 (with 512K). 
Contact: Profit Systems 
Inc., 30150 Telegraph Rd., 
Birmingham, MI 48010, 
(313) 647-5010. 
Inquiry 601. 


HAL Controls the 


(Real) World 


esigned as an aid to 

the handicapped, Home 
Automation Link (HAL) 
lets you control your computer 


by voice, and link voice 
commands to the operation of 
home appliances. You can 
use voice commands to either 
bypass or augment key- 

board input. 

The system includes the 
IntroVoice V voice-recognition 
board (a half card for IBM 
ATs, XTs, and compatibles), а 
headset microphone (Shure 
SMIOA), and a half-length cir- 
cuit board for voice control 
of a speaker phone and remote 
TV tuner (a half card). The 
software consists of HAL envi- 
ronmental software (which 
runs in background memory 
and uses 80K bytes of 
RAM), Multiple Choice and 
AutoMenu software (which 
runs in foreground memory for 
menu-driven task selection 
and uses 36K bytes of RAM), 
and voice-recognition soft- 
ware (which uses 64K bytes of 
RAM). 

Options include Radio 
Shack's speaker phone and a 
Teknika remote-controlled 
TV tuner, among others. 

The system runs on MS- 
DOS-based IBM PC ATs, XTs, 


and compatibles and re- 

quires 512K bytes of RAM and 
a 20-megabyte hard disk. To 
use the system to control lamps 
and appliances, you also 

need the optional BSR Unit. 
Price: $995 for the HAL 
system; $149 for BSR Unit; 
$75 for Radio Shack's Duo- 
Phone; $295 for Teknika's 
6510 TV tuner. 

Contact: The Voice Con- 
nection, 17835 Sky Park Cir- 
cle, Suite C, Irvine, CA 
92714, (714) 261-2366. 
Inquiry 602. 


Fileserver Expansion 
for the Compaq 386 


he 10-Disk/386 Expan- 

sion Kit from ACS Tele- 
com increases the storage 
capacity and speed of the Com- 
paq Deskpro 386. It's spe- 
cifically designed to turn the 
Deskpro 386 into a high- 
powered fileserver for local 
area networks, and works 
with ACS Telecom's 10-CAD, 
Fox Research's 10-Net, 
3Com, IBM's Token Ring Net- 
work, and ARCnet. 

The 10-Disk/386 adds as 
much as 630 megabytes of hard 
disk storage to the Deskpro 
386 models 40, 70, or 130. 
Using a 10-megabit-per- 
second data-transfer rate, 1:1 
interleave, and low access 
time, the system increases 
Deskpro 386 throughput by 
more than G percent. 

The system uses upto 8 
megabytes of high-speed, 32- 
bit RAM to cache most 
disk-read requests using an in- 
telligent, most-frequently- 
used algorithm. The 10- 
Disk/386 is completely 
compatible with the Compaq 
386 built-in disk controller 
for a combined storage capaci- 
ty of up to 760 megabytes. 
Price: starting at $5595. 
Contact: ACS Telecom, 

25825 Eshelman Ave., Lomita, 
CA 90717, (213) 325-3055. 
Inquiry 603. 


continued 


PERSONAL VOICE MAIL 

“Hello. Гт not available right now. Please 
wait for the tone and leave a detailed 
message. Touch the star to listen to what 
you've recorded" 


PERSONAL MESSAGES 

FOR FREQUENT CALLERS 

“Hello, I'm not ...[*]... Dad! I’m not here, 
but my computer knows exactly where I am 
and will pass your message on to me 
immediately. Wait for the tone and tell me 
where you are. I'll call you right back? 


REALLY PERSONAL MESSAGES 

FOR FREQUENT CALLERS 

"Hello, Рт not avai ...[s]... Tess! 
Sweetheart! I' m in the car, picking up your 
flowers. M y car phone number is 993-1234 
if you need me. Otherwise, see you at 
seven. Kiss-kiss-kiss!”’ 


MESSAGE FORWARDING 

"Hello. This is your answering machine 
calling...[*l... Three new messages. 
Message one was received at 3:52PM 
today’ 


nswering machines are irritating 
A === they are so dumb. Even 

the best of them. For only $349, 
we'll give you personal voice mail for 
your PC, and turn it into the world’s 
smartest answering machine. All 
without disturbing whatever else you’ve 
been doing on the PC. 

How smart is “smartest?” The 
examples above . . . uh . . . speak for 
themselves. Sure, your PC can answer 
the phone in your voice, and let you 
retrieve messages remotely from any 
touch-tone phone. Апа it can call you 
to deliver your messages. 

But give your friends and associates | 
their own voice mailboxes. The ability | 
to interrupt your greeting and start | 
recording immediately. To deliver 
messages to each other as well as to 
you. The ability to transfer to other 
extensions. Even let them change their 
minds and their messages. Give them 
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THE WORLD’S SMARTEST 
ANSWERING MACHINE 
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all this and you'll never again have to 
apologize for making people talk to a 
machine. 

In your business, it will relieve your 
secretary of the burden of taking routine 
messages. And relieve you of the 
burden of transposed telephone 
numbers. In business or in personal use, 
it works 24 hours a day. Without 
irritating your callers like mere 
answering machines do. All while 
you're running your spreadsheet, word 
processor or just about anything else. 


jac 
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MULTIPLE VOICE MAIL BOXES 

“Hi. This is the operating systems group. 
We' re out to lunch, but you can leave a 
private message by dialing 11 for Chip, 12 
for Morris, 13 for Joel and 14 for Bob. Or 
you can wait for the tone to leave a 
message for our secretary. 


INCREASED SECRETARIAL PRODUCTIVITY 
"This is Gordie's voice mailbox. Please 
wait for the tone and leave a message. My 
computer knows where I am at all times and 
will call me immediately with your message. 
If you need to speak to someone right away, 
touch zero to transfer to my secretary: 


DON'T FORGET MOM! 

"This is Chip. Please ...[*l... Hi, Mom. Гуе 
been waiting for your call. How's Europe? 
Thanks for remembering my birthday. Sorry 
I missed you, but I had to run “оте 
errands. See you Thursday at the airport?’ 


OUTGOING MESSAGES 

"This is Joel's computer calling. Just a 
reminder for Lynne and Bonnie — We have 
a budget review tomorrow morning at 8:00 
o'clock. See you there? 


We call the world's smartest 
answering machine “САМ.” For 
Complete Answering Machine. We call 
ourselves The Complete PC. And CAM 
is just the beginning of a whole line of 
smart products designed to help you get 
more from your personal computer. 

You should call (800) 634-5558 
today for the name of the CAM dealer 
nearest you. 

So tomorrow, you can give your old 
answering machine to someone who 
doesn't mind annoying people. 


ІНІССОМРІМЕТЕРС 


More from your personal computer 


521 Cottonwood Drive € Milpitas, California 95035 
* 800 634-5558 @ 408 434-0145 @ FAX 408 434-1048 


© 1987 by The Complete PC, Inc. Complete Answering Machine” САМ" gre trademarks of The Complete PC. Ads by TRBA 
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WHAT’S NEW 


SOFTWARE е PROGRAMMINGLANGUAGES AND AIDS 


QuickBASIC 3.0 


icrosoft has upgraded 

QuickBASIC to version 
3.0 with a faster compiler, 
improved debugging, and in- 
line support for the 8087 
and 80287 math coprocessors. 
The enhanced debugger is 
based on the CodeView debug- 
gers offered with the Micro- 
soft C Compiler. It lets you be- 
gin debugging while a 
program is running by pressing 
Control-Break. You can 
find errors by stepping through 
the source code while it is 
executing, using animate, 
trace, or single-step modes. 
You can see the contents of 
variables while the program 
is running, and you can set, ex- 
amine, and clear dynamic 
breakpoints to stop a program 
during execution. Another 
feature lets you divide the 
screen into windows and 
view the source code, variable 
contents, and program out- 
put simultaneously while the 
program is running. 

The coprocessor support 
added to QuickBASIC 3.0 lets 
you generate faster code if 
you have a coprocessor, or it 
will automatically switch to 
8087 software emulation rou- 
tines that offer the same 80- 
bit IEEE math accuracy, ac- 
cording to Microsoft. 

Other programming fea- 
tures include support for local 
and global variables, block 
If... Then... Else state- 
ments, the ability to use 
alphanumeric line labels in- 
stead of line numbers, and 
separate compilation, which 
lets you divide your pro- 
grams into modules and com- 
pile each independently. 

You can keep the modules in li- 
braries and link them into 
other programs without 
recompiling. 

Microsoft has also added 
an error-tracking feature to the 
3.0 compiler. It keeps track 
of all errors found during a 
compilation, so you don't 
have to correct each error and 
recompile. At the end of 
each compilation, the compiler 
places the cursor on the first 
error it found. 


The QuickBASIC inte- 
grated editor supports both in- 
sert and overstrike modes 
and it's compatible with Super- 
Key, ProKey, and Side- 

Kick. QuickBASIC 3.0 offers 
BASIC compatibility and 
supports graphics statements, 
sound statements, and EGA 
extended graphics modes. 

QuickBASIC 3.0 requires 
an IBM PC or compatible with 
320K bytes of RAM, MS- 
DOS or PC-DOS 2.0 or higher 
and supports 5 4- and 3 4- 
inch disk formats. 

Price: $99. 

Contact: Microsoft Corp., 
P.O. Box 97017, Redmond, 
WA 98073-9717, (800) 
426-9400; in WA or AK, (206) 
882-8080. 

Inquiry 604. 


Turbo Pascal 
Source Code 
Debugger 


T urbosmith runs as an 
invisible shell around 
Turbo Pascal and is dis- 
played as a menu item on 
Turbo Pascal's main menu. 
Turbosmith was designed 
around a portion of Visual 
Age's symbolic debugger, 
CodeSmith-86. 

When you start up Turbo- 
smith, 14 lines of your source 
code are displayed in an 
upper window, and 10 lines of 
local variables are displayed 
in a lower window. The next 
statement to execute is 
highlighted. 

The program features 
four interactive window types 
that you can select for vari- 
ous views of your Turbo Pascal 
code. А Variable View win- 
dow lets you view or change 
variables at the time the 
source code statements are be- 
ing executed. The multi- 
window displays are based on a 
worksheet-type visual 
interface. 

А single keystroke can 
switch you from one window to 
another, if the variables you 
need are in a nested calling 


procedure rather than the 
procedure you're tracing. The 
variable your cursor is on is 
highlighted, and you can over- 
strike variables, if 

necessary. 

You can stack windows 
up to eight deep. Some of the 
windows include a ma- 
chine-language disassembler 
window, synchronized 
source- and machine-code win- 
dows, and a Hex/ASCII 
memory-dump window. 

Turbosmith also lets you 
create and debug on the same 
monitor and features dual- 
monitor debugging. À Screen 
Save mode prevents you 
from destroying your program 
when you create and debug 
on the same monitor. 

The program is written in 
assembly language and runs on 
ІВМ PCs, XTs, ATs, and 
compatibles with MS-DOS or 
PC-DOS. Visual Age rec- 
ommends 512K bytes of RAM 
to run Turbosmith and 
Turbo Pascal. A copy of Turbo 
Pascal 3.0 or higher is also 
required. 

Price: $69. 

Contact: Visual Age, 642 
North Larchmont Blvd., Los 
Angeles, CA 90004, (800) 
732-2345; in CA, 

(213) 534-4202. 

Inquiry 605. 


Pascal Helper 


ascal Helper from 

Modular Software assists 
you in designing and creat- 
ing programs with Turbo, 
IBM, or Microsoft Pascal. 
You write the Pascal module, 
and Pascal Helper does the 
rest. 

In creating screens, the 
program defines your variables 
and develops the main pro- 
gram and the language-depen- 
dent low-level procedures. 
The main program, the Run- 
time. Mod, and your calcu- 
lation procedure, complete the 
program. 

The Runtime.Mod 
source-code module, consist- 
ing of 121 procedures logi- 
cally grouped into modules, is 


included with Pascal 

Helper. You can remove or re- 
place some of the modules 

to modify your applications. 

It also includes an editor 
with character, line, and block 
commands along with com- 
mands for duplicating lines and 
drawing lines, boxes, and 
logos. The editor also has three 
help screens. 

To run Pascal Helper you 
need an ІВМ PC, XT, PCir, 
AT, or compatible with at 
least 128K bytes of RAM. A 
floppy or a hard disk drive 
is requiredalong with MS- 
DOS or PC-DOS 2.0 or 
higher. You also need a com- 
posite, monochrome, or 
color display and a Turbo, 
IBM, or Microsoft Pascal 
compiler to compile and run 
your applications. To use 
the color capabilities of Pascal 
Helper, you must have a 
color adapter. The program is 
not copy-protected. 

Price: $79.95. 

Contact: Modular Software 
Inc., 329 Hope St., Stamford, 
CT 60906, (800) 227-1032; 
in CT, (203) 854-8806. 
Inquiry 606. 


Edit with ME 


M agma Software's text 
editor, ME, features a 


macro language that lets 
you create new editor com- 
mands and configure your 
programming environment. 
Other features include 
multiple windows, regular ex- 
pressions, line marking, 
column mode, and one-key- 
stroke macros. 

ME runs onIBM PCs 
and compatibles and supports 
the Enhanced Graphics 
Adapter. 
Price: $35 for the editor; 
$85 for editor and source code. 
Contact: Magma Software 
Systems, 138-23 Hoover Ave., 
Jamaica, NY 11435, (718) 
793-5670. 
Inquiry 607. 


continued 
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Separate Compilation 
w/inter-module typechecking 
Native Code Generation 

Large Memory Model Support 
Most Powerful Runtime Debugger 
Comprehensive Module Library 
Maintainability 

Translator from Turbo and 

ANSI Pascal 


WIN A FREE TRIP TO 


Switzerland 


HOMELAND OF MODULA-2 
Retum your Modula-2 Registration Card or 
a reasonable facsimile* postmarked between 
March 1, 1987 and May 31, 1987 to be included 
in a once-only drawing! 
Grand Prize: One week excursion for 2 in 
Zurich, Switzerland including a guided tourof 
ETH, the University where Modula-2 was 
created by Niklaus Wirth. European custom- 
ers may substitute a trip to Silicon Valley, 
California. 


Second and Third Prizes: LOGITECH C7 
Mouse or LOGITECH Bus Mouse with Paint 
& Draw software—a $219 value, absolutely 


free! 
*Write to Logitech. Inc. fora registration card 
facsimile. 


APPRENTICE PACKAGE $99 
Everything you need to begin producing reliable 
maintainable Modula-2 code. Includes the Compiler 
with 8087 support, integrated Editor, Linker, and 
BCD Module. Мете also including FREE our Turbo 
Pascal to Modula-2 Translator! 


s WIZARDS’ PACKAGE $199 
This package contains our Plus Compiler—for 
professional programmers or for those who just want 
the best. The Plus Compiler with Integrated Editor 
requires 512K and takes advantage of the larger 
memory to increase compilation speed by 50%. Our 
Turbo Pascal to Modula-2 Translator is also includ- 
ed at no extra charge. 
be MAGIC TOOLKIT $99 
We've put our most powerful development tools 
into one amazing Toolkit for use with either the 
Apprentice or Wizards packages. Highlighted by our 
Runtime Debugger, the finest debugging tool avail- 
able anywhere, the Toolkit also includes our Post 
Mortem Debugger, Disassembler, Cross Reference 
utility and Version which keeps track of different 
versions of one program. Our MAKE Utility figures 
out module dependencies and automatically selects 
those affected by code changes to tninimize recom- 
pilation and relinking. We also provide source code 
of our major library modules for you to customize— 
or just play with. 


WINDOW PACKAGE $49 


Now you can build true windowing into your 
Modula-2 code. Features virtual screens, color sup- 
port, overlapping windows and a variety of borders. 


ROM PACKAGE AND CROSS 
RUN TIME DEBUGGER 5299 


For those who want toproduce rommable code. 
You can even debug code running in ROM from 
your PC. 


Turbo Pascal is a registered trademark of Borland International. 


Inquiry 167 for End-Users. Inquiry 168 for DEALERS ONLY. 


Ш А ww 


YE S! I want the spellbinding power 
e of LOGITECH Modula-2!  * 


Call for information about our 
VAX/VMS version, Site License, University 
Discounts, Dealer & Distributor pricing. 


To place an order call 
toll-free: 


800-231-7717 


In California: 


jp PER ee 


j 


О Apprentice Package $99 
О Wizards’ Package 9199 
О Magic Toolkit $99 
O Window Package $49 
[1 ROM Pkg/Cross КТР $299 


Add $6.50 for shipping and handling. Calif residents 
add applicable sales tax. Prices valid in U.S. only. 


Total Enclosed $ 
D VISA D MasterCard Г) Check Enclosed 


Card Number Expiration Date 
Signature 

Name 

Address 

City State 


Phone 


LOGITECH 


LOGITECH, Inc. 
805 Veterans Blvd. Redwood City, CA 94063 
Tel: 415-365-9852 
In Europe: 
LOGITECH SA, Switzerland 
Tel: 41-21-879656 « Telex 458 217 Tech Ch 
In Italy: 
Tel: 39-2-215-5622 
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WHAT'S NEW 


a aE * 


Printed Circuit Board 
Design on the 
Macintosh 


D ouglas CAD/CAM lets 
you create layouts of 
printed circuit boards on the 
Apple Macintosh. During lay- 
out, the software creates a 
database used in the board 
manufacturing process. 

The software accommo- 
dates a variety of grids, pads, 
holes, and trace widths, and 
provides a layout area of 32 by 
32 inches. All parts are 
user-definable. Input is by a 
mouse and you can output 
to printers and pen plotters, or 
you can output the system's 
Gerber-formatted data to tape 
drives for photoplotting. 
Price: $95; $395 with 
drivers for the Apple Image- 
writer and LaserWriter 
printers; $525 with drivers for 
the printers and various pen 
plotters. 

Contact: Douglas Electron- 
ics Inc., 718 Marina Blvd., 
San Leandro, CA 94577, 
(415) 483-8770. 

Inquiry 608. 


Active Filter Design 


he Active Filter Design 

program is a menu-driven 
utility that helps you synthe- 
size active filter circuits. Ап 
error-checking feature pre- 
vents you from entering incom- 
patible data. Screen win- 
dows show the currently 
activated portion of the pro- 
gram as well as the nesting 
level of the current menu. 

Preformatted filter pa- 
rameters are included, and you 
can also create your own 
parameters and store them on 
disk. 

Lars Olsson Engineering 
says that it takes about 10 min- 
utes to design moderately 
complex filters of any class. 

The program runs on the 
IBM PC, XT, AT, and compat- 
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Circuit layout created with Douglas CAD/CAM. 


ibles with at least 128K 
bytes of RAM and an IBM 
Color Graphics Adapter. 
You can plot on IBM graphics- 
compatible printers. 

Price: $799. 

Contact: Lars Olsson Engi- 
neering, 561 Pine St., 
Edmonds, WA 98020, (206) 
778-9480. 

Inquiry 609. 


Scientific 
Subroutines 


athpac from Systolic 

Systems is a scientific 
subroutine program opti- 
mized for IBM PC XTs and 
ATs equipped with 8087 
math coprocessors. The pro- 
gram is available in Micro- 
soft FORTRAN, IBM Profes- 
sional FORTRAN, Ryan- 
McFarland FORTRAN, 
Microsoft C, Lattice C, and 
Computer Innovations C86. 

The program has a li- 

brary of over 400 FORTRAN 
math routines, which you 
can link with your own applica- 
tion code. It includes ma- 


trix/vector routines, linear 
equation solvers, numerical 
integration methods, simula- 
tion tools, optimization 
algorithms, and eigenvalue 
analyses. It also contains a 
signal-processing library for 
fast Fourier transforms, 
digital filtering, correlation, 
convolution, and spectrum 
analysis. Other libraries in- 
clude real- and complex- 
vector operations, real- and 
complex-matrix operations, 
image processing, simulation 
and integration methods, 
numerical optimization, con- 
trol system analysis and de- 
sign, and a computer graphics 
library. 

You can display the data 
on monochrome and color dis- 
plays with up to 16 vari- 
ables plotted on the same 
graph. You can graph X and 
Y plots, log-log plots, and bar 
and pie charts. 
Price: $495. 


Contact: Systolic Systems 
Inc., 2440 North First St., San 
Jose, CA 95131-2310, 

(408) 435-1760. 

Inquiry 610. 


Finite-Element 
Analysis Added 
to CAD 


DCAD? version 2.0 

lets you link programs 
with MSC/Pal 2 for finite- 
element analysis, and then 
transfer the results back to 
the CAD program. MacNeal- 
Schwendler says that any 
CAD program that uses DXF 
file-transfer can use 
ADCAD2 2.0. 

To use ADCAD2, you 
must mesh the structure by 
breaking it into beams, tri- 
angles, and quadrilaterals from 
within the CAD program. 
Then you answer a series of 
questions about the draw- 
ing, including its filename, the 
file format, and the type of 
material used in the design 
(only one type of material 
can be used in each drawing). 
ADCAD2 then translates 
the drawing into MSC/Pal 2 
format, where it is analyzed 
and MSC/Pal 2 creates a ver- 
sion of the drawing that ex- 
poses the drawing's structural 
weaknesses. Then 
ADCADJ2 transfers the altered 
drawing back to the CAD 
program (as a DXF file) and 
displays it as an overlay on 
the original. 

You need an IBM PC or 
compatible with MS-DOS or 
PC-DOS 2.1 or higher, 
512K bytes of RAM, an IBM 
Color Graphics Adapter or 
compatible graphics display, 
and a math coprocessor. 

You can print the MSC/Pal 2 
drawings on plotters sup- 
ported by the CAD program. 
Price: $95. 

Contact: MacNeal- 
Schwendler Corp., 815 Colo- 
rado Blvd., Los Angeles, 

CA 90041, (213) 259-3875. 
Inquiry 611. 


continued 


LOGITECH 
C7 MOUSE 
599 


То sum ир my feelings about this mouse 
and menu generating system: this isthe one 
I want." Phil Wiswell 

PC Magazine, Jan 27, 1987 


At LOGITECH we've spent years perfecting 
our high-quality mouse hardware and software. 
And every LOGITECH Mouse reflects the engi- 
neering we ve devoted to it. 


MAXIMUM COMPATIBILITY 

The programmable LOGITECH Mouse 
workswith virtually ALL hardware and application 
software. 


BEST MOUSE TECHNOLOGY 

The opto-mechanical LOGITECH Mouse 
offers the best of all worlds. Mechanical tracking 
(a ball) and optical decoding (precise,reliable 
optical encoders). Every major computer manufac- 
turer, including Apple, IBM and DEC, has chosen 
opto-mechanical mouse technology. LOGITECH 
offers the only opto-mechanical mouse on the 
retail market. 


BEST MOUSE FOR GRAPHICS & CAD 

High (200 dot per inch) resolution, precise 
tracking, and a 3-button design are essential for 
graphics and CAD. 


BESTMOUSE FOR DESKTOP 
PUBLISHING 

Ergonomic styling is a must for ай mouse- 
intensive desktop publishing applications. High 
resolution is essential for high-resolution screens. 


BEST MOUSE FOR SPREADSHEETS & 
WORD PROCESSING 

The smooth-tracking ГОСТТЕСН mouse is a 
productivity tool for all types of data entry and 
editing. Weve even created a special mouse inter- 
face for 1-2-3 which makes1-2-3 users up to 30% 
more productive! 


BEST MOUSE SOFTWARE 


“Logitech’s Plus Package adds an excellent 
menu builder (with useful examples), a fast 
windowing text editor, and an outstanding 
Lotus 1-2-3 interface." Ezra Shapiro 
Byte, Dec. '86, pg. 324 


Our Plus Software also includes our Microsoft- 
compatible drivers,and CLICK which sets the 
mouse automatically for any application. 
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OPTO-MECHANICAL 


BEST DEALS 

We offer either our C7 or Bus mouse, with Plus 
software, packaged with some of the most exciting 
applications on the market, at very exciting prices. 


LOGIPAINT Special Offer! $149 
The LOGITECH Mouse with PC Paintbrush 
is the most advanced paint set available for the 
PC. It offers 11 type fonts, a pallet of 16 colors, 
and the ability to import and embellish files 
from other applications. 


LOGICADD $189 
The LOGITECH Mouse packaged with 
Generic CADD and Dot Plot turas your PC 
into acomplete CADD workstation. Generic 
CADD offers the features and performance 
of high priced CADD at an unbelievably low 
price. DotPlot is the add on utility that enables 
you to produce crisp, high resolution drawings 
from your dot matrix printer. 

LOGIPAINT-&-DRAW $219 
The LOGITECH Mouse packaged with 
LOGIPAINT and LOGICADD. Together they 
are the complete graphics toolkit for com- 
bining freehand and technical drawings. 


LOGITECH BUS MOUSE 
$149 with LogiPaint 

100% Microsoft Bus Mouse Compatible! 

It has all the features of the LOGITECH 
C7 MOUSE, plus it leaves the serial port 
on your computer free for other peripherals. 
It comes standard with our-top-of-the-line 
Plus Software and 
LogiPaint. 


Lotus and 1-2-3 erc trademarks of Lotus Development Corp, Generic 


CADD is a trademark of Generic Software, Inc, PC Paintbrush is a 
registered trademark of ZSoft Corp. 


Inquiry 169 for End-Users. Inquiry 170 for DEALERS ONLY. 


TECHNOLOGY 


: YES! 1 want the opto-mechanical 
LOGITECH Mouse! 
O LOGITECH C7 Mouse w/Drivers $99 
O LOGITECH C7 Mouse 
w/Plus Software S19 
O LOGITECH BUS Mouse 
w/Plus Software and LogiPaint $149 
Additional Software 
(with C7 and Plus or Bus Mouse and Plus.) 


LI LOGIPAINT $149 
O LOGICADD $189 
LI LOGIPAINT-&-DRAW $219 


Add 56.50 for shipping and handling. Calif. residents 
add applicable sales tax. Prices valid in U.S. only. 


Total Enclosed $ 
30-Day Money-Back Guarantee/3-Year Warranty 


To place a credit card order call our 
special toll-free number: 


800-231-7717 


Call toll-free in California: 
800-552-8885 


D VISA D MasterCard D Check Enclosed 


Card Number Expiration Date 


Signature 
Name 
Address 
City | State 
i Zip Phone 


DEALER INQUIRIES WELCOME 


B LOGITECH 


LOGITECH, Inc. 
805 Veterans Blvd. Redwood City, CA 94063 
Tel: 415-365-9852 
In Europe: 
LOGITECH SA, Switzerland 
Tel: 41-21-879656 * Telex 458 217 Tech Ch 
In Italy: 
Tel: 41-21- 879056 
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WHAT’S NEW 
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SOFTWAREe*e BUSINESS AND OTHER 


Information Tracking 


ayFlo’s Tracker is a 

database with word-pro- 
cessing features that lets 
you keep track of everything. 
You can enter data using the 
standard forms that come with 
the system or develop your 
own by following a menu-di- 
rected procedure that re- 
quires no programming. You 
can enter up to 65,000 
records per database and print 
using any of the system’s 45 
standard reports. 

An Application Packis ” 
offered as an option, and it pro- 
vides ready-to-use applica- 
tion templates for contact 
records, article-abstract 
records, task records, and DOS 
file records. 

When entering informa- 
tion into Tracker’s records, the 
length of each field grows to 
accommodate your text. You 
can incorporate key words 
into each record, so that later 
on you can recall all the in- 
formation relating to a particu- 
lar keyword. After retriev- 
ing information, you can use 
the report-writing capability 
to produce reports that contain 
text and tables. You can 
output to a printer, display, or 
to DOS files. Other features 
include text and number for- 
matting with calculations 
including derived columns, 
totals, averages, counts, and 
subcalcs. DayFlo reports that 
calculations are accurate to 
1S digits. A menu-driven mass- 
mailing capability is also 
offered, and you can use pre- 
printed forms. You also 
have the ability to import files 
from other word-processing 
programs. 

To run Tracker, you need 
an IBM PC AT, XT, or com- 
patible with MS-DOS or 
PC-DOS 2.0 or higher, at least 
1 megabyte of hard disk 
space, 384K bytes of RAM, 
and a monochrome, CGA, 
or EGA monitor. A graphics 
adapter is not required. 

Price: $149.95; Applica- 
tion Pack, $39.95. 
Contact: DayFlo Software, 
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re:Source from The Source. 


17701 Mitchell Ave. N, Irvine, 
CA 92714, (714) 474-1364. 
Inquiry 612. 


re:Source 


he communications 

program re:Source is an 
interface between your IBM 
PC and on-line services like 
The Source. You can auto- 
mate frequent command se- 
quences, integrate database 
information, and customize 
your own on-line scripts be- 
fore you get on line. 

The price of the program 
includes membership in The 
Source's information 
network. 

Price: $89. 

Contact: The Source, 1616 
Anderson Rd., McLean, УА 
22102, (703) 734-7500. 
Inquiry 613. 


Harvard Graphics 


arvard Graphics, a 

new version of Harvard 
Presentation Graphics, of- 
fers new chart types and op- 


You have unread mal in your Mailbox! 


Source sinit 
pa Source at — 


tions, built-in drawing capa- 
bility, production tools, and a 
desktop slide-show feature. 
New graph types include 
histograms, logarithmic charts, 
paired bars, dual y-axis 
graphs, and proportional pie 
charts. Mathematical and 
statistical calculations include 
19 keyword formulas such 
as sum, average, moving aver- 
age, and regression. Har- 
vard Graphics offers you three- 
dimensional options for 
producing bar, line, and area 
charts, and you have the 
ability to place multiple charts 
on a page, 240 data points 
per graph, and 60 characters 
per line in text charts. A 
user-definable palette of 16 
colors is also available. 
Drawing tools such as 
circles, ellipses, polygons, and 
polylines offer fill, outline 
color, and outline pattern op- 
tions. You can group and 
ungroup drawings for moving 
and resizing. Preformatted 
charts are available, or you can 
create your own. Templates 
let you select chart attributes 
once and reuse your selec- 
tion. You can group charts into 


SEND US YOUR NEW PRODUCT RELEASE 

If you want us to consider your product for publication, send us full 
information about it, including its price, ship date, and an address 
and telephone number where readers can get further information. 
Send to New Products Editor, BYTE, One Phoenix Mill Lane, 
Peterborough, NH 03458. Because of the volume of submissions we 
must sort through every month, the items we publish are based on 
vendors ' statements and are not individually verified. 


chartbooks, and an Auto- 
matic DataLink lets you link a 
Lotus 1-2-3 worksheet to a 
chart template, loading the data 
automatically when you re- 
trieve a template. 

The Screenshow feature 
lets you create slide presenta- 
tions at your desktop. You 
can control the motion by mov- 
ing backward, forward, 
pausing, and restarting slides. 

Harvard Graphics runs 
on ІВМ PCs with at least 512K 
bytes of RAM. You can use 
most output devices and most 
high-resolution video 
boards, according to Software 
Publishing. 
Price: $395. 
Contact: Software Publish- 
ing Corp., P.O. Box 7210, 
Mountain View, CA 94039- 
7210, (415) 962-8910. 
Inquiry 614. 


Music Construction 
Set for the 
Apple liGS 


M usic Construction Set 
is now available for the 
Apple IIGS. The music pro- 
gram features 15 digitized in- 
struments and supports mu- 
sical instrument digital 
interface ouput to MIDI- 
compatible keyboards and in- 
struments as well as to the 
SuperSonic stereo card from 
MDideas Inc. 

Music Construction Set 
takes advantage of the mouse 
and windows interface of 
the IIGS. High-resolution 
graphics is used on-screen, 
and the program can print in 
standard sheet-music for- 
mat. Other features include 
cut-and-paste editing and a 
library of musical notation 
items, including thirty-sec- 
ond notes, rests, slurs, quintu- 
plets, double sharps and 
flats, and octave raisers. 
Price: $49. 

Contact: Electronic Arts, 
1820 Gateway Dr., San Mateo, 
CA 94404, (415) 571-7171. 
Inquiry 615. 
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BECAUSE IT 
WORKS TOGETHER. 


Introducing Tek Advanced software for your PC. Tek CGA software compatibility. 
PC Graphics: a fully 4 Advanced РС Graphics Driving your monitor to a 
integrated system of , Starts with a flexible mul- whole new level of graphics 
high-performance tiple-rate color graph- speed is Teks PC4100 graph- 
graphics, easy sys- ics monitor that provides ics coprocessor board. It 
tem connectivity, and 640x480 Tektronix-style features Texas Instruments” 


unparalleled application | graphics as well as EGA апа powerful TMS 34010 32-bit 
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Graphics System Processor 
for ultra-fast throughput of your 
design applications. Add to 
that Teks PC-05 or PC-07 ter 
minal emulation software, and 
you re ready for stand-alone 
computing or access to a 
world of mainframe graphics. 


To bring those applications 
to life, you can connect a Tek 
color ink-jet printer. And start 
producing high-resolution, 
vibrant hardcopy output on 
either paper or transparencies. 


Couple all that with Tektronix 

worldwide support and ser- 

vice, and your PC can gain the 
| same produc- 
tive advantages 
that host-based 
systems In 
scientific and 
engineering 
environments 
have had for 
close to two 
decades. 


Tek’s PC4100 
graphics 
coprocessor 
board deliv- 
ers serious 


stand-alone 
basis. Built 
around the 
Texas Instru- 


ics System 


graphics ona 


ments Graph- 


DEETEIRINXCTIITD 
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Processor(GSP), the graphics 
coprocessor board achieves 

a combination of sophisticated 
graphics and fast throughput 
your PC just couldn't deliver 
before. The GSP assumes the 
complete graphics processing 
workload, freeing your PC pro- 
cessor for other requirements. 
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New Companion monitor 
brings together fine detail and 
maximum flexibility. You'll 
view your applications on Теке 
new multiple-rate monitor. 

In true Tek tradition, it 

provides ideally balanced, 
640x480 addressability and 

a 60 Hz non-interlaced 


ply soft-switch. And you're 


refresh rate. So you can use 
advanced packages like 
AutoCAD; Zenographic's 
Mirage" and VersaCAD* 
Then, to move from GSP 
graphics to emulation of the 
ІВМ" Enhanced Graphics 
Adapter(EGA) mode, you sim- 
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ready to run the popular 

PC packages you probably 
already use in CGA/EGA 
mode—standards like Lotus’ 
1-2-3; Microsoft® WORD* and 
Microsoft" Windows; to name 
just a few. 


Last, but not least, Teks 
PC4100 links you to a world of 
mainframe graphics. All you 
do is load Tek РС-ОБ/РС-07. 


Tek PC-05/PC-07 terminal 
emulation software gives you 
mainframe accessibility with 
the local processing power of 
your PC. Because Tek PC-05 
and PC-07 terminal emulation 
software runs under MS-DOS* 
2.0 and higher, you can run 
your mainframe-based 


сорынан Ù 1987, Tektronix, Inc. All rights reserved. DISSPLA and TELL-A-GRAF, ANVIL-5000, 
GRAPH, 01-3000, ANSYS and NASTRAN are registered trademarks of ISSCO, MCS. 
SAS Institute Inc., Precision Visuals, Swanson Analysis Systems and MacNeal-Schwendler 
respectively. ІВМ, Texas Instruments and GSP, Lotus and Lotus 1-2-3, Microsoft, MS-DOS 
and Microsoft WORD and Windows, VersaCAD, AutoCAD and Mirage are registered 
trademarks of Inlernalional Business Machines Corp., Texas Instruments, 
Inc., Lotus Development Corp. Microsolt Corporation. VersaCAD Corp. 
Autodesk, Inc. and Zenographics respectively, VPT 102 11W-7050 


AND SETS YOU APART. 


applications software on running under MS-DOS. 


TELECOMMUNICATIONS 


your PC as ifit were a Tek 
4105 or 4107 terminal. 


Which means you can 
quickly access the power 
of Tek graphics —includ- 
ing 4107 segments, true 
zoom and pan, rubber- 
banding, definition of up to 
64 viewports and more. 
You can use these highly 
productive features with a 
wide range of well-known 
designer software pack- 


ages such as ISSCO's DISSPLA" 


and TELL-A-GRAF," MCS's 
ANVIL-5000, SAS Institute Inc.s 
SAS/GRAPH, Precision Visuals 
DI-3000; Swanson Analysis 
Systems ANSYS” and 
McNeal-Schwendlers 
NASTRAN. 


In addition, you can utilize 
software development tool sets 
like Tektronix PLOT 10° GKS, 
IGL, TCS and STI software as 
well as numerous driver sup- 
port packages created for the 
4105 and 4107. 

Completing the picture: per- 
fect color 
output 

with 

Tek's 
reliable 
ink-jet 
printers. 

At the push 
of a button, 
the Tek 4696 
lets you 
produce 
exacting 
color repro- 
ductions of 


чам» 


your on-screen display оп 


either paper or transparencies. 


Because of its 120 dots per 
inch addressability in both 
horizontal and vertical direc- 
tions, you can achieve resolu- 
tion of up to 1280 points x 960 
points per “A” size image. 

All the key tools for software 
development, right from the 
outset. The new Tektronix 
Graphics Interface (ТО!) for 
the PC provides the basics of 
Tek graphics functionality to 
application programs 


What's more, in-circuit 
emulator, C-compiler, 
assembler and linker are 
all available from Texas 
Instruments to help soft- 
ware developers write 
applications packages for 
the PC4100 graphics 
coprocessor board. 


To enable sufficient 
workspace for custom 
' interfaces or specific 

application programs, the 
PC4100 graphics coprocessor 
board comes standard with a 
full megabyte of program 
memory. 


Put yourself on the sure path 
of Tek graphics evolution. 
Whether you choose Tek PC 
stand-alone graphics, Tek's 
high-resolution monitor, Tek 
terminal emulation or all three, 
you can be assured Tek will 
keep you current with the best 
and most productive graphics. 
Because like all our products, 
Tek Advanced PC Graphics 
features a smooth built-in path- 
way to higherlevel graphics. 
For more information 
about how Tek 
lets you 
stand alone 
and work 
together, 
contact your 
local Tek rep- 
resentative 


# about Tek 


Advanced PC 
Graphics. Or call, 
1-800-225-5434. In 
Oregon, 1-235-7202. 


EVENTS AND CLUBS 


EVENTS 


COMDEX/Spring, Atlanta, GA. The 
Interface Group Inc., 300 First Ave., Need- 
ham, MA 02194, (617) 449-6600. June 1-4 


Real-Time Factory Control, Detroit, MI. 
Dianne Leverton, Society of Manufacturing 
Engineers, One SME Dr., P.O. Box 930, 
Dearborn, MI 48121, (313) 271-1500, ex- 
tension 383. June 2-4 


Third International Expert Systems Con- 
ference and Exhibition, London, England. 
Learned Information Ltd., Woodside, 
Hinksey Hill, Oxford OX1 SAU, England, 
0865-730275. June 2-4 


Troubleshooting Microprocessor-based 
Equipment and Digital Devices, Dallas, 
TX, and other locations in the U.S. Janet 
McHenry, Micro Systems Institute, Gar- 
nett, KS 66032, (913) 898-4695. June 2-4 


Artificial Intelligence and Advanced 
Computer Technology Conference and 
Exhibition/Europa, Frankfurt, West Ger- 
many. TCM Expositions Ltd., 331 West 
Wesley St., Wheaton, IL 60187, (312) 668- 
8100. June 3-5 


ROBEXS '87, Pittsburgh, PA. Instrument 
Society of America, 67 Alexander Dr., 
Р.О. Box 12277, Research Triangle Park, 
NC 27709, (919) 549-8411. June 4-5 


Sixteenth Annual Meeting of the 
MUMPS Users’ Group, Atlanta, GA. 
MUMPS Users’ Group, 4321 Hartwick 
Rd., Suite 510, College Park, MD 20740, 
(301) 779-6555. June 8-12 


USENIX Summer Conference and Exhi- 
bition, Phoenix, AZ. USENIX Conference 
Office, P.O. Box 385, Sunset Beach, CA 
90742, (213) 592-1381. June 8-12 


Computex Taipei ”87, Taiwan, R.O.C. 
Taipei World Trade Center, 201 Tunhwa 
North Rd., Taipei 10591, Taiwan, Republic 
of China, (02) 715-1515. June 8-14 


ESD/SMI Expert Systems for Advanced 
Manufacturing Technology Conference 
and Exposition, Dearborn, MI. Marion L. 
Weber, Conference Administrator, Engi- 
neering Society of Detroit, 100 Farnsworth, 
Detroit, MI 48202, (313) 832-5400. 

June 9-11 


— Inquiry 309 


June 1987 


Thirty-fifth Annual Technical Writers' 
Institute, Troy, NY. Office of Continuing 
Studies, Rensselaer Polytechnic Institute, 
Troy, NY 12180, (518) 266-6442. 

June 9-12 


Advanced Printed Circuit Board Design 
Techniques, Milwaukee, WI. Peter L. 
Tocups, Program Director, Center for Con- 
tinuing Engineering Education, University 
of Wisconsin-Milwaukee, 929 North Sixth 
St., Milwaukee, WI 53203, (414) 227- 
3125. June 10-12 


National Computer Conference, Chica- 
go, IL. NCC '87, American Federation of 
Information Processing Societies, 1899 
Preston White Dr., Reston, VA 22091, 
(800) 622-1987; in Virginia, (703) 620- 
8955. June 15-18 


ISDN/Broadband Networks for the Fu- 
ture, Atlanta, GA. Information Gate- 
keepers Inc., 214 Harvard Ave., Boston, 
MA 021234, (617) 232-3111. June 15-19 


COMDEX International in Europe, 
Nice, France. The Interface Group, 300 
First Ave., Needham, MA 02194, (617) 
449-6600. June 16-18 


IEEE First Annual International Confer- 
ence on Neural Networks, San Diego, CA. 
Nomi Feldman, Conference Coordinator, 
3770 Tansy St., San Diego, CA 92121, 
(619) 453-6222. June 21-24 


1987 National Educational Computing 
Conference, Philadelphia, PA. Gayle J. 
Yaverbaum, Temple University, Depart- 
ment of Computer and Information Sci- 
ence, Computer Activities Building, Phila- 
delphia, PA 19122, (215) 787-8810. 

June 24-26 


VDT Health & Safety, Washington, DC. 
Continuing Education Institute, 21250 
Califa St., Suite 102, Woodland Hills, CA 
91367, (818) 710-1126. June 25-26 


If you send notice of your organization 's 
public activities at least four months in 
| advance, we will publish them as space 


permits. Please send them to BYTE 
(Events and Clubs), One Phoenix Mill 
Lane, Peterborough, NH 03458. 


CLUBS 


New York Personal Computer Inc., Suite 
614, 80 Wall St., New York, NY 10005, 
(212) 533-6972. 


C Users Group Italia, c/o Fabrizio Vir- 
tuani, Via Valsesia 86, 20152 Milano, Italy. 


International Computing Association 
(ICA), c/o Markus H. Maege, Roebbek 6, 
2000 Hamburg 52, West Germany, (49) 40- 
632-3517. 


WorldWide Commodore, P.O. Box 4002, 
5-35004 Vaxjo, Sweden. 


The Carrier, newsletter of the Telecom- 
munications Users Group; P.O. Box 
45254, Seattle, WA 98145. 


Columbia-Baltimore User Group 
(CBUG), P.O. Box 125, Columbia, MD 
21045, BBS: (301) 730-5624. 


Real Times, Greater Boston Chapter news- 
letter of The Association for Computing 
Machinery; P.O. Box 465, Lexington, MA 
02173. 


South Bay Apricot Users Group, c/o Ken 
Stevens, 17302 Yukon Ave., Suite 11, Tor- 
rance, CA 90504, (213) 515-7718. 


Connect, newsletter of the South Jersey ST 
Users Group; 205 Emerald Ave., West- 
mont, NJ 08108, BBS: (609) 858-7817. 


Tandem Users? Journal, the International 
Tandem Users' Group (ITUG); 111 East 
Wacker Dr., Suite 600, Chicago, IL 60601, 
(312) 644-6610. 


MacHonor Bulletin, newsletter for CE 
Software Customers; CE Software, 801 
73га St., Des Moines, IA 50312, (515) 
224-1995. 


Island Reach Computer Users Group, 
P.O. Box 73, Deer Isle, ME 04627, (207) 
348-9917. 


Sales Professionals Using Computers 
(SPUC), 218 Huntington Rd., Bridgeport, 
CT 06608, (203) 333-6436. 


Lake County Amiga Users Group, c/o 
Philip Brauer, 280 Glen St., #2D, Grays- 
lake, IL 60030, (312) 223-3209. Ш 
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Introducing 
the Hercules InColor Card. 


Itruns more software at a higher resolution 
than any other color graphics card. 


he Hercules’ InColor" Card offers 

everything you'd expect from a 
high resolution color graphies card 
from Hercules — and more. 
Compatibility: The InColor Card is 
compatible with the thousands of pro- 
grams that run оп our monochrome 
cards. 
Color: The InColor Card gives color 
capability to Hercules-compatible 
software like 1-2-3°and AutoCAD? 
Resolution: The InColor Card’s resolu- 
tion of 720x348 is the highest of any 
widely supported standard. 
RamFont: The InColor Card has our 
unique RamFont mode — in color. 


Better graphics. 
Hercules is known for bringing high 
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The InColor Саға в RamFont mode gives Lotus 1-2-3 
a pop-up graphics window and lets you view nearly 
twice as much spreadsheet data—all in full color: 
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resolution monochrome text and 
graphics to programs like 1-2-8° and 
AutoCAD? 

Now the InColor Card gives you 
the same high resolution 720x348 
graphics in up to 16 colors using an 
IBM? Enhanced Color Display, multi- 
syne monitor, or equivalent. 

That'sthe highest resolution of any 
widely supported graphies standard. 

And no other color graphics саға 
allows you to move back and forth 
between color and monochrome sys- 
tems without changing drivers. 


Runs more software. 


All Hercules-compatible text, 
graphics and RamFont software runs 
on the InColor Card in black and 
white, or at least two colors. 

And many popular programs like 
1-2-3, Symphony? AutoCA D and 
Microsoft® Windows that use graphics 
or RamF ont, run in full color. 


More powerful RamF ont. 


RamFont is anew mode developed 
by Hercules that gives your software 
the ability to display multiple fonts at 
lightning fast speeds. 

RamF ont transforms advanced 
word processors like Microsoft Word 
from slow to text-mode fast. 


Technical word processors like 
Lotus Manuscript" use RamFont 


to display onscreen the text you want 
to print. 

Even 1-2-8 uses RamF ont to almost 
double the size of the spreadsheet 
picture. 

And now, with the InColor Card, 
you get an enhanced RamFont with 
3,072 programmable characters in up 
to 16 colors. 

All the way up to 12,288 characters 
in four colors. 

With the InColor Card’s RamF ont, 
no program should run out of speed, 
color or fonts ever again. 


What the InColor Card 
could mean to your company. 
The InColor Card allows you to run 
a program in color, and then move toa 
Hercules Graphics Card Plus and run 
the same program in monochrome. 
Without changing drivers. 
Compatibility between the InColor 


Card and our monochrome card allows 
you to network around one standard — 


Hercules. At last your PCs will have 
compatible graphics, in color or mono- 
chrome. 


Remember, only the InColor Card 
has color-to-monochrome 
compatibility, high resolu- 
tion text and graphics, 
and the power of color 
RamF ont. 

To find out more about 
thenew Hercules InColor 
Card, call 1-800-532-0600 
Ext. 502. (In Canada, call 
1-800-323-0601 Ext. 502.) 


The New Hercules InColor Card. ' 


AutoCAD gets the samehigh resolution 7202348 


graphics as our famous monochrome cards—only 
now in full color onan ІВМ Enhanced Color 
Display. 


Features of the Hercules InColor Card 


е Hi-res text with 9x14 character size in up 
to 16 colors with attributes 

e 720x348 Hercules graphics in 16 colors 
selected from 64 color palette 

е Special RamF ont mode displays 3,072 pro- 
grammable characters in 16 colors with 
attributes, up to 12,288 characters in 4 colors 

е Runs Hercules-compatible graphics soft- 
ware in b&w or any two background colors 

• Designed for use with the IBM Enhanced 
Color Display, multisynemonitors, or 
equivalents 

е Software diskette includes font editor, 
sample fonts, and Hercules utilities 

e Parallelprinter port 

e Two year warranty 
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Hercules Computer Technology, 2550 Ninth St., Berkeley, CA 94710 Ph: 415 540-6000 Telex:754063F ax: 415 540-6621 Trademarks/Owner: Hercules, InColor, RamFont/Hercules; Lotus,1-2-3, 
Symphony, Manuscript/Lotus; Microsoft/Microsoft; AutoCAD/AutoDesk; IBM/IBM 
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Terminal Problems 
Dear Steve: 

I am having great difficulties with my 
computer system. I have an IBM PC AT 
with two serial ports and three parallel 
ports. I have been trying to connect a 
Kimtron KT-7/PC terminal (with AT- 
type keyboard layout) into one of the 
serial ports to use as an auxiliary termi- 
nal. [have used the MODE command to ini- 
tialize the port and the CTTY command to 
change the terminal. But the only thing I 
can do from the Kimtron 15 to switch from 
directory to directory and call up a direc- 
tory listing. When I attempt to run a pro- 
gram (і.е., SuperCalc3, WordStar, 
dBASE III, and BASICA), the terminal 
freezes. In some cases, the program can 
be seen through the main monitor. 

Is this problem associated with the op- 
erating system I am using (PC-DOS 3.1), 
or is it the application software? I have 
been told that terminal set-up programs 
may be required; if this is the case, where 
can I get them? 

David Ware 
Oklahoma City, OK 


The reason that the programs don't 
work on the remote terminal has nothing 
to do with either DOS or the rumored set- 
up programs. It's in the application pro- 
grams, and it's not fixable. Period. 

Ihe CTTY program simply redirects 
DOS's input and output requests to the 
remote terminal. Any program that uses 
DOS calls to read the keyboard and 
display characters on the screen will 
work correctly from the remote terminal. 
But most programs use the BIOS calls to 
read the keyboard, because DOS doesn 't 
give enough information about the spe- 
cial keys. CTTY doesn't affect the BIOS 
calls, so programs using those calls will 
continue to look for characters from the 
PC keyboard regardless of what you type 
on the terminal. And some programs use 
both DOS and BIOS calls, so they tend 
not to work at all. 

Nearly all programs write directly to 
the screen buffers in RAM rather than 
using the DOS or BIOS calls, simply be- 
cause that's the only way to get accept- 
able performance. CTTY doesn 't have any 
effect on memory writes, so these pro- 
· grams blithely sprinkle their characters 
on the PC's screen. 

10 make matters worse, various ver- 
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sions of CTTY have a variety of bugs. Be- 
cause nobody ever uses it, the bugs are 
pretty awful. Because the bugs are pretty 
awful, nobody ever uses it. And so it goes. 

You 'll note that most of the programs 
you list say that they're intended for 
“ІВМ PCs or 100 percent compatibles" 
(although you may have to read the fine 
print to find that statement). As there is 
no standard for remote terminals on a 
PC, even though CTTY is "standard" 
DOS, it's not going to help you win an 
argument with the vendors. Sorry, but I 
don't have a magic fix up my sleeve for 
you. —Steve 


LISP Machines 
Dear Steve: 

I am a student of mathematics and in- 
formation science at Warsaw University. 
I am interested in a computer for imple- 
menting some artificial intelligence sys- 
tems that I have written in LISP (Com- 
mon LISP version). I read about LISP 
machines in BYTE last year, and I won- 
der if you could give me some more in- 
formation about them; specifically, 
whether they work by compiling or inter- 
preting, and how their speed of execution 
compares with IBM PC XT LISP (Waltz- 
LISP). 

Adam Kraure 
Warsaw, Poland 


A LISP machine is a computer that is 
specifically designed to run LISP pro- 
grams. The memory includes (in addition 
to the normal data) extra bits in every 
memory word, to describe the data types; 
the CPU includes special operations to 
speed up LISP programs; and the display 
has very high resolution. As you might 
expect, LISP machines are not cheap: 
Prices start at around $20,000 for a 
stripped version, and beyond that the sky 
is the limit. 

It seems that Common LISP is the 
emerging standard for the LISP lan- 
guage, so a dialect of that is probably 
your best bet. Newer versions are opti- 
mized for the IBM PC AT, so the perfor- 
mance is at least acceptable, if not in the 
same league as a true LISP machine. The 
LISP programs run using the 80286's 
protected mode to access up to I6 mega- 
bytes of RAM and require a great deal of 
disk space. You won't be able to get by 
witha stripped PC AT. 


You might want to talk your library into 
a subscription to the Institute of Electri- 
cal and Electronic Engineers (IEEE) Ex- 
pert magazine. It covers the latest techni- 
cal developments in the AI field and may 
give you some ideas on the subject. Write 
to the IEEE Service Center, 445 Hoes 
Lane, Piscataway, NJ, 08854, U.S.A., 
for the subscription details. It will cost 
about $40 including shipping. 

Incidentally, LISP Machine is also the 
trade name of a company in Andover, 
Massachusetts. —Steve 


What a Deal 
Dear Steve: 

If you appreciate the occasional off- 
the-wall question, I have a pair of them 
for you. 

First, a few months ago, while in the 
U.S., I bought an Oberon Omni-Reader 
from California Digital. It is a rather nice 
optical character reader that, since 
Oberon had gone under, was selling for 
$180 rather than the original $700. The 
ad implied that the unit came with sup- 
port for several different computers. 
Since I had heard of the unit and had even 
kept the original reviews from the U.K. 
press, I jumped at the chance and called 
in an order. As luck would have it, the 
unit was not delivered until after I left the 
U.S., so I didn't have a chance to look at 
it until it arrived here in Saudi Arabia. 

continued 


IN ASK BYTE, Steve Ciarcia answers questions 
on any area of microcomputing. The most 
representative questions received each month 
will be answered and published. Do you have 
a nagging problem? Send your inquiry to 

Ask BYTE 

c/o Steve Ciarcia 

Р.О. Box 582 

Glastonbury, CT 06033 

Due to the high volume of inquiries, we 
cannot guarantee a personal reply, but Steve 
and the Ask BYTE staff answer as many as 
time permits. All letters and photographs be- 
come the property of Steve Ciarcia and can- 
not be returned. 

The Ask BYTE staff includes manager Harv 
Weiner and researchers Eric Albert, Bill Cur- 
lew, Ken Davidson, Jeannette Dojan, Jon 
Elson, Roger James, Frank Kuechmann, 
Dave Lundberg, Tim McDonough, Edward 
Nisley, Dick Sawyer, Andy Siska, Robert 
Stek, and Mark Voorhees. 
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News about the Microsoft Language Family 


New Microsoft" QuickBASIC 3.0 Includes Integrated Debugger and Editor Enhancements 

Its hard to improve on a great product like Microsoft QuickBASIC, but we've added and enhanced 
features in Version 3.0 that make developing programs faster and easier than ever. Integrated debugger 
enhancements let you pinpoint errors by tracing or animating through your source code. Now you can 
observe the contents of your program's variables as the program is running. And set dynamic break- 
points at runtime to easily stop the program where you want. You don't have to add STOP statements 
to your programs and wait for another compilation anymore. With the debugger completely integrated 
into the compiler, you can start debugging your program while it's running simply by pressing 
CTRL-BREAK. | 

Microsoft Quick BASIC’s built-in editor has been enhanced to support overtype as well as the 
existing insert mode so editing your programs is easier. In contrast to other compilers that give up after 
finding a single error, Microsoft QuickBASIC keeps track of all errors found during compilation. You 
can correct all the errors at once instead of recompiling for each error. And the Microsoft QuickBASIC 
Version 3.0 editor is compatible with SuperKey,° ProKey;" and SideKick® programs. 

As in Version 2.0, Microsoft QuickBASIC 3.0 supports multiple-module programming. Separate 
compilation lets you divide your program into pieces that are compiled independently. These pieces can 
be integrated into other BASIC programs without recompilation. The linker in Microsoft QuickBASIC 
makes it easy to add Microsoft Macro Assembler object files to your BASIC programs. Just assemble 
your Microsoft Macro Assembler routines and let the linker incorporate them into Microsoft QuickBASIC 
automatically. There’s no need to convert your Microsoft Macro Assembler routines into COM files 
or write them as hexadecimal numbers in your BASIC source file as in other compilers. 


Math Coprocessor Support in Microsoft QuickBASIC 3.0 Speeds Programs | 
Microsoft QuickBASIC now has support Юг the 8087 and 80287 math coprocessors. The full 80-bit 
IEEE math support of the math coprocessor is needed for programs that demand the most precise 
calculations. In addition to this, you may use the existing Microsoft Binary Math support for fast 64-bit 
math or the new 8087 emulation routines for more accuracy when you don’t have a coprocessor. 
There have also been many dramatic speed enhancements in Microsoft QuickBASIC 3.0, especially 
in graphics and math. For example, Version 3.0 is 118% faster than Version 2.0 for circles. And with 
8087/80287 math coprocessor support, the floating-point math is 160% faster than in Version 2.0. 


New Microsoft QuickBASIC Language Extensions Make Programs Easier to Read 

A number of new control structures such as SELECT CASE, DO WHILE, DO UNTIL, LOOP 
WHILE, LOOP UNTIL, and EXIT have been added to Microsoft QuickBASIC 3.0. These are state- 
ments similar to those found in Microsoft C and Microsoft Pascal. These statements, in addition to the 
block IF/THEN/ELSE/END IF (which was incorporated іп Version 2.0), make structured program- 
ming easier. 

The new named constants make your programs more readable and easier to maintain. Subprograms 
and multi-line functions have true local variables and allow you to call them by name and pass them 
parameters. These C-like structures let you write programs that are more well organized. 


For more information on the products and features 


discussed in the Newsletter, Latest DOS Versions: 

write to: Microsoft Languages Newsletter Microsoft C Compiler 

үче Fo 36th Way, Box 97017, Redmond, WA 98073-9717. Microsoft COBOL 

(800) 426-9400. In Washington State and Alaska, Microsoft FORTRAN 

call (206) 882-8088. In Canada, call (416) 673-7638 Microsoft Macro Assembler 
Microsoft Pascal 

йн eae he Раат тео trademark of Fosesoft Ine Microsoft QuickBASIC 


Look for the Microsoft Languages Newsletter every month in this publication. Microsoft' 
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Copying ы will never be easier 
than pushing one button. 


While your computer is 

busy doing other things, 
your Victory Duplicator can 
be making as many as eight 
Copies of a diskette at once 
— producing up to 400 copies 
in anhour. DualMaster ™ 
models can even make 
multiple copies oftwo different 
diskettes simultaneously. 
Just insert the diskettes 

and press one button. 


itself. 


Copy different formats, 
flawlessly. 

Anautomatic format analysis 
program makes it possible 
for the Victory Duplicator to 


©1987 Victory Ent: prises Technology, Inc. 


UNLOCK" Products Remove Copy Protection 


copy virtually any 54, 3V; 

or &inch diskette. The system 
tests for quality and accuracy 
at every stage ofthe process. 


It practically services 


Each drive has a separate 
controller to maximize up- 
time. Simple diagnostics to 
verify drivealignment and 
industry standard drives 
allow you to maintain your 
system without waiting for 
outside service. 


All at an attractive price. 
Victory Duplicators offer 
fast copying, serialization, 


copy protection, a commu- 
nications port, a four-month 
warranty and much more— 
allfor one low price. 


Call 1-800-421-0103. 
Calltodayfor more 
information. (In Texas, 
call 512-450-0801.) 


VICTORY 
ENTERPRISES 


Technology, Inc. 


8910 Research Blvd., Suite B2 
Austin, Texas 78758 


RUNS YOUR SOFTWARE ON ANY HARD DISK 


UNlock ying" disk allows you to make 
“unprotected DOS copies of popular original 
programs disks. Unprotected backup copies 
orm perfectly, as do copies of thesecopies. 
UNlock copies run on any hard disk, including 
Bernouli Boxes. No original required in drive 
“А”, Run on a RAM disk simply and conven- 


CHOICE OF THE CRITICS! 
“UNlock has two particularly en- 
ШЕЙ dearing characteristics: it works, 


and works simply. I was able to quickly produce un- 
protected copies of Lotus 1-2-3 release 2, Symphony 
1.1, Microsoft Word 2.0, dBase ІП 1.1, and Frame- 
work Il. These copies. performed flawlessly, as did 


copies of these copies.' Christopher O'Malley 
PERSONAL COMPUTING, April '86 


Ро ‘Because copy protection can interfere with the 
ability to back up a hard disk, business-oriented 


iently. Also, copy DOS 5\4” programs to 3%” 
diskettes, For IBM®PC,XT,AT, compatibles, 
256K or more, DOS 2.1 or higher. Back-ups 
don't require tedious un-installs, and reorgan- 
izing your hard disk doesn't result in your 
software calling you a thief! Back-ups are as 
easy as the "COPY" command in DOS. 


ou 
UNlock'ssolid 


users may prefer programs like TranSec's UNlock 
series." 


Winn L. Rosch, PC MAGAZINE, MAY 27, 1986 


ТРАМСЕГ” 
UNLOCK" PRODUCTS 


ORDER TODAY TOLL FREE: <> 


1-800-423-0772 т-- 


IN FLORIDA: 1-305-276-1500 


TranSec Systems, Inc., 220 Congress Park Drive, Delray Beach, FL 33445 


Tradetnarks are the sole К горату of their respective owners. UNlock is for use only to improve the useability of legally 


acquired and operated software. 
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The software was for an IBM and the 
main instruction manual was missing, al- 
though it did have an interface manual 
with it. I hooked it up and it works. Have 
you ever heard of this machine or do you 
know anyone who might have? I am look- 
ing for any available information. 

The second question relates tothe first: 
The interface manual says that to inter- 
face the optical character reader with 
Apple II computers you should use the 
Super Serial Card as an RS-232C inter- 
face. Well, I have the old Apple serial 
card (which is far from super but is at 
least here and paid for). I wrote a short 
program to read from the Omni reader 
using INPUT statements. This program 
actually works but is clumsy to use. I 
tried using the GET statement but all I get 
is trash; I suspect this is a result of not 
being in sync with the input. I seem to re- 
call that you designed a serial interface 
card for the Apple, but I only have about 
three years of back issues and I can't find 
the article. If you did, can you tell me 
what issue? Also, I would appreciate any 
suggestions you might have for my using 
the reader with my current setup. 

Marshall P. Brown 
Saudi Arabia 


The original developer of the Omni- 
Reader, Oberon, is indeed no longer 
among the living. Marketing rights to the 
design are now owned by G.A.S Interna- 
tional Inc., P.O. Box 1282, Euless, TX 
76040, (800) 523-4898. They may be 
able to assist you. 

Several descriptions of the Oberon 
character reader have been published in 
the American microcomputer press. The 
reports have indicated that, while the 
hardware seems capable enough, speed 
is limited, only a few type fonts can be 
read, and the error rate is unacceptably 
high. Software improvements by G.A. 5. 
International may change the situation, 
however. 

Garbage can result when the two sys- 
tems disagree as to the data rate (baud) 
and format (number of data bits and stop 
bits, and the type of parity used). You 
might try experimenting with variations 
to the serial card, although your experi- 
ence using INPUT suggests that this is not 
the cause of your problems. 

Several commercial utility packages 
have been marketed that use the Applesoft 
ampersand vector to create routines in 
machine code that can be used to “input 
anything,” from peripheral devices as 
well as from the keyboard. Assembly list- 
ings and descriptions of programs with 
similar capabilities have appeared іп sev- 
eral of the Apple-specific computer mag- 
azines: Nibble and Call-A.P.P.L.E., to 
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Order Status, - SPECIAL 
Technical & Other | | 
Info. (602) 246-2222 үү А n - - О U G E Sig a 


[ 
Call for programs | 
not listed | 


PRODUCTS 
TOLL-FREE ORDER LINE 1-800-421-3135 


FREE SOFTWARE! FREE SOFTWARE! FREE SOFTWARE! 
Purchase over $100 and receive one of these disks absolutely FREE! Purchases over $250 gettwo free disks, over $400 get three, or 
getallfourdisks when your purchase is over $500! 1) MIXED BAG — A great assortment of utilities and gamesall packed on one disk. 
2) PC-WRITE — Try this famous feature packed word processor. It’s a winner! 3) FONT-SET — Lets you set popular fonts like bold, 
underline, etc. onmostlate model printers from Citizen, Epson, NEC, Okidata, Panasonic, Star, Toshiba, etc. You canevenuse your 


printerlike a typewriter! 4) ABC-LIST — Great mailing list program! Sort on any field, do qualified searches, print reports and mailing 
labels, and more! 


у ратл NEN 


— SOFTWARE — Spreadsheet Auditor 30 ..... $82 AZ TURBO AT i KEYBOARDS 
ACCOUNTING Бирегса!с 4................% Call IBM AT Compatible, 512K, Po nae ER M os. UR MM dm 
BPI AP, AR, PR, GA..... $169 ea, | VP Planner ..... ao ‚ 49 6 8 8 MHZ, keyboard, eytronics 5153............. 
СА Т... мо В Call UTILITIES graphics card, 220 watt MODEMS 
Dac Easy Accounting ........ Sh. Icone RC). hr. MES 19 power supply, MS/DOS 3.2 | Everex 300/1200 ............ 120 
Dollars & $ense.............. 94 | Copywrite ............ e —. 39 GW Basic Hayes 1200................. Call 
Managing Your Money 3.0... 108 | Desqview......... Looe 55 {Жа о ы zer 
Double DOE: .. . ЖО Р...» 30 qo url dde 
Passive iren tio Fastback .................... 85 AST 286 U.S. Robotics Passwd. 1200 .. 180 
Carbon Сору............... 115 Graph in the Box............. 55 PREMIUM COMPUTER MONITORS 
Crosstalk ................... gg | Homebase..... ЧУИ 39 | | 512K, expandable їо 2MB оп AMDEK 410 Amber.......... 157 
Remote ..................... 89 | Microsoft Windows........... 55 the system board, RT en- AMDEK 600................ 339 
Smartcom ||................ 83 | Norton Utilities 3.1 ........... 48 hanced style keyboard, paral- Magnovox Color RGB ....... Call 
nico А0 ТӨРТ TERI .. 70 lel, serial and clock, 1.2 MB Multitech Color RGB ........ 299 
desi BASE pt an eO Sidekick (unprotected) ....... 47 floppy disk drive, 7 expansion Princeton Max 12 ........... 159 
ye a МАМ Жее БАЛА Сай Sideways 3.1.............. ... 36 slots, two 32 bit fastram slots, | Samsung TTL Amber......... 72 
ЛЕТ, 310 ` WORD-PROCESSING eus Meis Samsung TTL Green ......... 70 
Knowledgeman Il ........... СӘ” Жану GRICE GN, ody T 88 уоагууапапу PRINTERS 
Powerbase 2.2.............. 169 | Microsoft Word............. 179 CANON LASER............ 1939 
DEA LAST LL. E Са! | Multimate Advantage ........ n Pest" usado me Cal | CITIZEN 
Quickcode ................. 138 | Vokswriter 3... ............- 139 EGA BOARDS MSPAU ... TD. 279 
Quicksilver ......... mot 295 | webster Spellcheck .......... 37 | Everex Enhancer EGA ....... 235 | MSP-15 ................... 379 
Ошскгероп!................ 138 | Word Perfect ............... 195 | Paradise Auto Switch 480 oe oe E 315 
Sage als "Ecc да . ee Wordstar ........... ro. 162 EGA Сага................ 379 | Premiere 35 Daisywheel ..... 459 
ты шуыш soc mese Wordstar Propac ............ 233 | Quad EGA Plus............. 349 | EPSON - Са! on all models 
| EDUCATIONAL Wordstar 2000 .............. 233 | Vega Deluxe................ Cal | FUJITSU 
Flight Simulator ............. 28 Wordstar 2000+ ............. 978- | Vega Уйео................. 299 | Dx2100 Parallel............. Са!! 
Turbo Tutor 11............... 25 EGA MONITORS DL2400 Ser/Par ............. Call 
Typing Tutor Ill ............ Call — HARDWARE — м 22 455 | LASER IMAGE 2000......... Call 
GRAPHICS NEC Multisyne.............. 559 | NEC 
Сһаг!таз!ег................ Call ACCESSORIES Packard Bell EGA ........... 450 | МЕС Р5ХІР ............... 1095 
Energraphics 2.0 ........... 294 | Copy Il PC Board ............ 75 HARD DRIVES NEC P7 Parallel............. 619 
[N-AMAS oe. X... ais ote ... 275 | 150 watt power supply ........ 69 | AZ 20 MB Hard Card 425 | МЕС8850................. 1059 
Microsoft Bus Mouse ....... 106 | Mini Micro Parallel AZ 30 MB Hard Card ........Call | NEC P6 Parallel ............. 439 
Microsoft Chart COTE OO E о o 164 ӘТІПЕБІНІБЕ. us vos e Ж 69 Filecard 20MB............ 555 OKIDATA - Са! on all models 
Microsoft Serial Mouse...... 119 | Masterpiece Bib || AREE currum 
SIBTDIPUS. serene ee ej wens Maynard 20 MB Hard Сага... Са! | PANASONIC 
Newsroom .................. 31 Masterpiece Plus ............ 113 1091-1 259 
ОРТ! Mouse W/DR Halo II .. 106 Plus Hardcard 20MB ........ 665 | !Чз—....................... 
ТТ” 0D 33 BOARDS Seagate 20 MB Int. w/cont. ... 333 | 1092-1...................... 329 
Ѕідптаѕїег................. Са! | AST Advantage Premium.... 422 Seagate 30 MB int. w/cont,... 399 А: A ТТІ шш: м 
INTEGRATED AST Premium Sixpac .......Call | Seagate 30 AT Int............ 539 БАЙКЕ С, 
a : STAR MICRONICS 
Ability 4 ее. еза «епо е ата з ч җа е е е 59 А5Т біхрас (384К) о а 219 INCREDIBLE VALUES NP10 Call 
Епабе........ “«“.......» 355 Hercules Color Card 145 : 77. .. МЕ 34 a 
| A c-r Nationally advertised boards for МВ15...................... 975 
Smart $о!ї\маге............. Са! | Liereules Graphics + 182 
LANGUAGES PNICS “......... ІВМ РС and most compatibles NID) ШИН. x 232 
| | Intel Above Boards .......... Call at give away prices. сур ОИЕ о гыт 365 
Lattice С Compiler us. C 242 J Laser (Tall Tree) Call ИИ SR 
Microsoft C Compiler ....... GROT ae 7 Mago o o ш ДАШЫ Keyboards (similar dn. ЗР [з в эк» «к» ажа» 549 
| P J Ram 3 (Tall Tree) 159 TOSHIBA - Call on all models 
Microsoft Fortran 4.0........ 255 iocus to 5151) e$ 
Microsoft Macro Assembler .. 84 | Ј Pam 3AT (Tall Tree)....... 199 | | Monochrome Board w/printer RAM 
Microsoft Pascal Compiler .. 166 COMPUTERS port (similar to Hercules | | 64K 150NS (set of 9)........ 13.50 
Microsoft Quick Basic ....... 55 - Expansion Board 256K 150NS (set of 9)......... 30 
xpansion Boar 
a vista Een Eu mE AZ TURBO PC 0 to 576K 256K 120NS (set of 9)........ Call 
Turbo Вавїс................. 55 IBM Compatible Computer, Multifunction Board w/game - | 
Turbo Pascal w/8087 + BCD.. 55 | | 4.77 or 747 key selectable, риро. а Me Personal chai 
PROJECT MANAGER keyboard, 640K, dual drive, SIX pack) pany check - allow fourteen (14) days to clear, 
; Four Drive Ғіорру i 
Harvard Total Project ....... А mono graphics сага, 150 Controller шз for 35% more Jian caai prea, AB 
Microsoft Project ........... 219 watt power supply Color Card w/o printer returns are subject to our approval. There will 
Super Project Plus.......... Call or with 20 MB Seagate be a 20% restock fee. Minimum phone order 
Ілтеіне 200 Е 209 Hard Drive ped ae beret ЖЫЙ x 
SPREADSHEET 6 month limited warranty software. 
Microsoft Multiplan ......... 108 


No Charge for Master Card or Visa TOLL-FREE ORDER LINE 1-800-421-3135 | 
@ = WAREHOUSE DATA PRODUCTS _{ avs tuesday & Fritay am pm: Salur, 
We do not guarantee compatibility 2701 West Glendale Ave. « Phoenix, AZ 85051 


day 9 am-5 pm. MST. 
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DISDM ы 199 
Freelance Plus ............ 299 
Harvard Presentation ....... 195 
Microsoft Chart............ 179 
Prodesign 11. ........... ...179 
LANGUAGES — — — —— 
Microsoft С............. . $249 
Microsoft Cobol........... . 385 
Microsoft Fortran. . ......... 249 
Microsoft 
Macro Assembler...... к 84 
Microsoft Quick Basic........ 59 
Turbo Pascal ............... 55 
" PROJECT MANAGEMENT 
3j Harvard Total.............$339 
52. Microsoft Project...........219 
Ir Super Project Plus ......... 259 
Eu Time Line ........... s... 219 
DN FINANCIAL/ACCOUNTING 
EU ВР. .....8145 
РН: ; Computer Associates ....... 325 
"IHE Dollars 'N'Sense......... :« 99 
ATHE НЕНЕН Great Plains........... ....386 
HETER Managing Your Money ......105 
E E UTILITIES 
SN RR Hs Carbon Сору............ . $119 
Crosstalk ХМІ............... 87 
Fast ВасК................. 84 
DEP АРА Fixed Disk Organizer "TT 45 
“Жм Microsoft Windows.......... 55 
АМР J A TEE. Norton Commander ......... 36 
“РАС ee S ae Hie See INST а A See RN ag e А St ARN ape "HIR Sr BOND. qe. PUR] Norton Utilities ............. 48 
ALFA 29,8 А] fs FAS 225% oro o Ре ха ee ке Bre PCDOS32................ 69 
АЛА ui > R о ioi £d mW fos. £23 fan а д) v 2 1,4 4:4 Sidekick .............. TEE Ar 
a^. бійемаус.................. 34 
^ YOUR MONEYSWORTH GUARANTEE 577 ае d 
(зі * Credit cards not charged until after your order has been - ; 
ІШ t shipped rr 
NN x Orders shipped same day on all stocked products (on ae SPREADSHEET / 
( Ep orders placed by 2pm EST) iy INTEGRATED 
CN x All products guaranteed to be the latest versions available СЫ 
(5% = * Only factory sealed and fully warranteed products stocked St Mr ЕпаБе.................. $335 
$r: * Never a surcharge for American Express, Visa or 2% Framework 2 395 
» ШЕ саш deis Ж MM. - 22 
— = €: "y Lotus 1-2-3............... 305 
Жұт ына А; EX ERO d xa "Cc MASA Lotus 3.5" Мег. ............. 315 
киз А CE 49 9; rE КОМ ЖУ FEX СУ Lotus Metro................ 55 
ғғ аа ILU VAAN Lotus Report Writer.......... 99 
* No sales tax on orders shipped outside NY State * Please add 3% for insurance, shipping and Microsoft Multiplan......... 105 
handling ($3.00 minimum) (Some products may have a surcharge due to weight and size Smart Integrated ........... 429 
restrictions) * Defective merchandise can be returned Юг repair or exchange (please call for Н.А. Supercalc М.............. 285 
no.) * Due to variety of products, we cannot guarantee compatibility Symphony...... ‚.........439 
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DATABASE MGMT GRAPHICS ЬХёӨЁ ................... 379 
Сіррег.................. $369 HERCULES 10800................... 459 
dBase |! Plus............. 389 Graphic Card Plus......... $185 !01000................... 639 
dBase Ill Plus Lan Рак....... 579 Color Сага................ 145 HEWLETT- PACKARD 
Foxbase + ............... 235 PARADISE Series 1......... Low Price Call! 
Geniter .................. 205 Auto Switch EGA........... 339 NEC | 
R:Base System V .......... 339 Modular Graphics 3......... 169 З "PP ee er eee 429 
Вейех.................... 79 QUADRAM Gu Tee eee eee тек камын 609 
EGA Ріив................. 289 OKIDATA 
WORD PROCESSING . — Pro бупс................. 345 182 Plug & Play ............ 229 
Display Write IV........... $309 VIDEO 7 192РЇШЁ.................. 345 
Lotus Manuscript .......... 319 УЕСА.................... 295 193 Р\и5.................. 525 
Microsoft Word 3........... 247 VEGA Deluxe.............. 329 ые T 1,749 
Multimate ................ 219 
Multimate Advantage ....... 269 MULTI-FUNCTION BOARDS . ЧӨ1Р/5.............«.... 999 
Мо!Кк<ууүгйег................ 135 AST SON BIS cee erated ee ck lee 449 
Word Perfect.............. 195 Six Pack + 384K.......... $189 
Wordstar 2000 Plus......... 275 Six Pack Premium.......... 249 KEYBOARDS 
bh passione (Ver. 4). Beate A еы se KEYTRONIC 
EE ee oen ox, РР са а ыы 5151 Deluxe Keyboard ...... $159 
Rampage W/256........... 259 д ш > 
jn _ _ __ " Шы СУШ Comp.) MOUSE INPUT DEVICES 
Toshiba T1100 Plus....... $1,575 oney Memory 72 var 
Zenith Z181.............. 1,749 (ЗВАК) о eee 119 и Rx Сеш. — 
Now available: luxurious leather Money Memory Уг ға ә es 
carrying case for laptops only $149 (576К)................. 145 Mouse (Вивв.)............. 105 
Money-Board АТ MOUSE SYSTEMS 
SURGE PROTECTORS Multifunction (128К)....... 199 PC MOUSE). ................ 99 
Money- Board Multifunction 
is poe i ae ты R (384К)................. 155 HARD DISKS 
shall cabal nii mite ag Money І/О Mini- Half Card .... 99 PLUS 
BACK UP POWER SUPPLIES MONITORS Hard Card 20 Mb.......... $609 
DATASHIELD AMDEK 
200\/Т(РС)............. $235 12”30А................. $145 БӘФЕПРЗТОНАНБЕВЕУІСЕЗІ. 
300 WT (ХТ) .............. 335 12”300А.................. 119 ЕУЕНЕХ 
500 WT (АТ)............... 525 Color 600................. 369 Excel 60 Mb Int........... $719 
800 МТ (АТ)............... 545 Color 722................. 465 Excel 60 Mb Ех... ......... 845 
МЕС ІОМЕСА 
MODEMS Мині-Ѕупс ............... 549 Bernoulli (10 + 10) ........ 1,829 
НАҮЕЅ PRINCETON Bernoulli (20 + 20)....... 2,389 
Smartmodem 1200 ........ $365 Amber Мах-12............. 149 Bernoulli 10 MG 
Smartmodem 1200B........ 335 RGB НХ-12............... 399 Cartridge Tri-Pak......... 135 
Smartmodem 2400......... 555 НОВ НХ-12Е.............. 480 Bernoulli 20 MG 
Smartmodem 2400B........ 499 PRINTERS Cartridge Tri-Pak......... 215 
MONEYSWORTH (Hayes Comp.) SYSGEN 
Money Modem 1200 (Ext)... .149 CANON Image Tape Backup 
Money Modem 1200B (Int) . .. 125 Laser LBP8A1........... $1,825 20МБ\Ехї............... 649 
Money Modem 2400 (Ехї)....269 EPSON Image Tape Backup 
Money Modem 2400B (Іп)... 299 ҒХ286Е.................. 499 20 МОЛА: аьа 549 


All prices and policies subject tochange without notice. 
“7... э 447 t SA SS 
ps p ats .. 4 
1 С á b" 


А "vs 
т 
AS ae 


RA AX y 


е 


t=. ғ. И Р ж- = 
ыж. ын рур МЫН е рада 


TT тыз 247 
==» ao D Eat 
al е. 


COMPUTER PRODUCTS, ІМС., 500 Bi-County Boulevard, Farmingdale, New York 11735 


=з, 800-237-9161 25. 


tha ay 
E 4 ata 


орар аа 


fF, 
f Ф; е 
шы Делу, 


2 m 
Ж A" м rer Ау 
z ХОУ 


JUNE 1987 * BYTE 73 


Inquiry 346 


CP/M Emulation 


Run CP/M software on your IBM-compatible 
personal computer. We have Z80-HD64180 co- 
cards, V20 or software emulation. At 

prices from $99.95. 


New! 280 at 12.5 MHz! 


We offer the world's fastest 780 co-processor 
cards. For $599.95 our Blue Thunder Super- 
speed crunches through your work. Almost as fast 
is the 10-MHZ Speed model at $399.95. The 
6-MHZ model is $249.95. Including 
software. 


ISIS 


L Very Fast 


Pug in one of our co-processors, then run your 
intel development tools, on your PC, as much as 
20 times faster. Run ASM51, ASM80, CREDIT, 
etc. $395.00 and up for a complete package, 
including serial communications. 1515 diskette 


translate packages available, 


HD64180 


Hitachi's new microprocessor has taken the Z80 
world by storm. Z80-compatible, but 15% faster 


for the same clock speed. Counter-timers, serial | 


ports and DMA channels on chip. CMOS. Our 

customers have reported instances to us where 

the HD64180 blows away an 80186 at similar 
| clock speeds. This baby moves! 


Our $295.00 D64180LP co-processor comes with 
our CP/M emulator and real-time programmin 
support. 2-RS232 serial: ports and 64K о 
memory. Ап excellent basis for а Z80-HD64180 
development system. Clock speeds to 9.216 MHZ 
available. RN 
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D64180LP $295.00 


For $445.00 you can get our high powered 
D64180 real-time co-processor. 256K memory, 
expandable to 512K. 2 SBX bus connectors whic 
allow you to use hundreds of commercially avail- 
able interface modules, such as synchronous 
communications, disk interface, etc. 


Software Developers 


Let us configure a complete Z80 or HD64180 de- 
velopment system for your PC. Our DSD80 
Remote Debugger eliminates the need for an ICE. 
We һауе VAX and PDP-11 co-processors too. 


Z-World 

2065 Martin Ave. #110 
Santa Clara, CA 95050 
(408) 980-1678 


In Germany: iSystem Tel: 08131/1687 
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CIARCIA FEEDBACK 


name just two. This type of utility should 
permit reading characters from your 
serial card without restrictions, although 
you may have to experiment to get the 
exact procedure that will be successful. 

I've never published a project article 
for an Apple serial interface card, but one 
by Richard Campbell did appear in the 
April 1979 issue of BYTE (“Cross-Polli- 
nating the Apple II"). It describes a 
serial interface based on the Intel 8251 
PCI chip. You could construct this in- 
terface as described, or readily update it 
by using a 6551 or 2661 serial chip. The 
latter two have on-chip oscillator com- 
ponents and internal data rate genera- 
tors; you only need a crystal and a few 
passive components to complete that part 
of the circuit. You should also use a 
transceiver (e.g., the 7415245) between 
DO-D7 on the bus and the corresponding 
pins on the serialIC. You might also want 
to look into constructing a dual serial 
interface card using the newer 2681 
DART. —Steve 


Graphics Woes 
Dear Steve: 

I have an IBM PC XT clone computer 
with a Hercules-compatible mono- 
chrome graphics card. However, this 
card will not work with the medium- and 
high-resolution BASIC commands (e.g., 
LINE, CIRCLE). These BASIC commands 
allegedly work only with the CGA card. I 
would like to write some BASIC graphics 
routines to output to a monochrome 
monitor. 

Hercules HBASIC only works with a 
true ІВМ (since it makes ІВМ ROM 
calls), not with a clone. Has anyone writ- 
ten assembler routines that would allow 
BASIC access to Hercules-compatible 
graphics? 

Alternately, is it possible to output 
ССА graphics (medium or high resolu- 
tion) to a monochrome monitor? (My 
monochrome monitor is TTL.) If this is 
possible, I wouldn't have to buy a new 
dual-frequency monitor. 

Stephen Goldfarb 
Oakland, CA 


First, don't even try to adapt your 
TTL monochrome monitor to accept CGA 
output. The monochrome monitor is not 
compatible with the sweep frequencies of 
the CGA. The result would be a burned- 
out component in the power supply. 

You can write assembly language sub- 
routines and call them from BASIC with 
the CALL( ) statement. With inter preted 
BASIC, you would have to BLOAD the sub- 
routine, or POKE it directly into memory. 
The IBM BASIC manual has a section on 
using DEBUG to set up addressing so 
that the subroutines can be loaded into 


high memory as .EXE files. 

Another method is to write BASIC pro- 
grams to calculate the dot positions, use 
the DEF SEG command to reference the be- 
ginning of the Hercules graphics mem- 
ory, and POKE values directly into mem- 
ory. According to the Hercules manual, 
the addresses are calculated from 
column/row (X,Y) coordinates using a 
formula of the form: 


offset = 2000H x (Y MOD 4) 
+ (90 x INT(Y/4)) 
+ INT(X/8). 


This is the address of the byte containing 
the dot you want to plot. The value of the 
byte to POKE is determined by converting 
the value of 7 — X MOD 8 to a power of 2 
(.е., if X MOD 8 is 0, the bit is the most 
significant bit in the byte—bit 7; if X 
MOD 8 is I, the bit is bit б; and so on 
down to the least significant bit). 

Interfacing is much easier if you com- 
pile your BASIC program with the Micro- 
soft QuickBASIC compiler. This allows 
you to write the subroutines and BASIC 
programs as separate modules whose ad- 
dresses will be resolved at link time. The 
QuickBASIC manual shows how to set up 
the subroutines so that parameters will be 
passed to and from the machine language 
subroutine correctly. 

The Hercules manual contains the in- 
formation you need to determine how to 
plot graphics points where you want 
them, and how to switch the controller to 
graphics mode.—Steve 


CIRCUIT CELLAR FEEDBACK 


Programming While You Wait 
Dear Steve: 

I am in the process of building a Z-80- 
based computer from scratch, using my 
own design. I will be using a 27C64 
EPROM to execute the power-up self- 
tests and hexadecimal debug routine for 
data entry from a terminal. This will 
allow me to write and debug machine- 
coded programs for future use in other 
design applications. I like your EPROM 
programmer project in the October 1986 
Circuit Cellar. However, as cost is a con- 
cern, I wonder what it costs these days 
to have an EPROM programmed, and 
where a person might go to have it done? 

Allen Speer 
Missoula, Montana 


Most large electronic distributors will 
program EPROMs, PROMs, PALs, and 
so on, for a fee. This service is usually 
made available to their volume purchase 

continued 
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It's moving day. | X ет other compiler on the market.” (John 
Time to pack up that big mainframe l —7 x Haestad, Haestad Methods) 


program and move it to the PC. 
Relax. It's going to be the easiest | FORTRAN GSA certified a Full 
move you ever made if you use the new | Level ANSI 77 with no errors. 


\ RM/FORTRAN was the first PC 
RM/FORTRAN™ V2.4 with Ryan- s | You may have heard of its sister, 

| ( v dh IBM PC Professional 

| 


McFarland’s new RM/Forte™ produc- 

tivity tools. NY FORTRAN by Ryan- 
RM/FORTRAN has the VAX, VS Se McFarland Corporation. 

and FORTRAN-66 extensions you 2 Enough reading. Start 

need, and is field-proven with more writing. Fill out and send 

than two years of mainframe conver- | in the coupon below to 

27 
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sions by thousands of demanding ait iA. find out more about 
engineers and scientists. M FO 2 RM/FORTRAN with the 
And, with RM/Forte you R 2. new RM/Forte produc- 
can complete your conver- —— fi tivity tools. 
sion at a record pace... === ж таша)” JÆ- Then move it! 
г debug time up ү, 50%... icf = TA t= 
lagnosing syntactical errors in 1/5 the time. 3 RYAN-McFARLAND 
You're in the fast lane because RM/Forte integrates 22. ШЕ Б | 
all major program development tasks—edit, compile, Rolling Hills Estates, CA 90274 
link and debug—into one interactive, menu-driven Or call 213/541-4828 
environment. Just a few simple keystrokes move you "T T T БЕ ко BS ? J J 1 
from one task to another . . . and back again. r | В.в 
Plus, you get a full screen editor, a syntax checker Let's get moving. Send me details on 


and a source code manager that automates compiling 1 RM/FORTRAN V2.4 with RM/Forte Produc- g 
and linking as you make changes. tivity Tools, and your special upgrade offer. y 
RM/FORTRAN applications are more than just Мое 
easy to develop—they run fast, too. Sieve or —— кур” 8 
Whetstones, RM/FORTRAN benchmarks ahead of Title li 
the bunch. And if you need it, RM/FORTRAN has a 
very fast 8087/80287 emulator to give you the power a 
of а coprocessor. 
But dont take our word for it. Listen to a moving 8 
professional: “RM/FORTRAN lets us move main- Phone ( ) 
frame programs to PCs faster and cleaner than any | = E E кс E E көн МИШ ШЫ ИШ ИН 
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Street 


City State Zi 


HARMONY COMPUTERS 


2357 CONEY ISLAND AVE., (BET. AVES. T & U) BKLYN, NY 11223 
800-VIDEO84 or 800-441-1144 or 718-627-1000 


Commodore 1571-$206.95 
STAR NX-10-$199.95 


Brother HR 20 
Brother 1509 
Citizen 120D 
Сізгеп MSP 10 
Cimen MSP 15 IBM Proprinter 
Citizen MSP 20 IBM Proprinter XL 
Citizen MSP 25 NEC 3550 
Citizen Premier 35 NEC 8850 

Epson LXBO NEC P6 

Epson LX86 NEC P7 

LX 86 Cutsheet NEC Color P6 
Epson LOBOO NEC Calor Р? 
Epson LO 1000 Okidata 182 
Epson FX 86E Okidata 192 Plus 


Epson FX 286E 
Epson EX800 

Epson EX 1000 
Epson LO2500 


IBM 
AT Unenhanced 2195 SEAGATE 
ATEnhanced IBM30Meg (339) Hard Dnves 
3449 20Meg No Сопіоіеі 

tO Meg w controlter 
20 Meg wcontroller 
30 Meg w controller 
30 Meg AT #4038 
40 Meg AT +251 
Талдап 20 Мед 

Hard Card 


IBM PC XT (1) Or 
IBM PC XT2864 БМН2, 640K 

12 MB, 20 MB Hard Onve 

Fountain PCXT Turbo 1 Drive 

IBM Monitor 219 
IBM OuscDrive 104 
ASTSix Pack 384K 179 
ASTAdvantage 126K 327 
ASTSix Pack Premium 256 К 169 
Hercutes Color Card 139 
Hercules Monographie Plus 174 
NEC EGAGBI 299 
Quad EGA+ 268 
Quad Frosync 29 
Video 7 EGA+ 275 
Video 7 Detuxe 309 
Paradis e Auto Switch (350) 289 
Paradise Auto Switch (680) 359 
Mutilunction Card 109 
Everex EGA Enhancer 189 
Everex Edge 209 
EvevexGuaphics Pacer 189 
Intel 8087-3 109 
Inte! 8087-2 168 


SOFTWARE 
Lotus 123 Ver 2 
О Base 3% 
Framework 2 
Symphony 12 
Microsolt Word 31 
Micrasolt Windows 03 
Word Perfect 4 2 
Q&A?20 
PFS Prolessional Write 
Norton Utilities 4 0 


Okidala 193 Plus 489 
Okidata 292 wINTFC 499 
Oledata 293 wINTFC 646 
Panasonic КХР 10B0i 185 
Panasonic KXP 1091; 239 
Panasonic KXP 10921 312 
Panasonic КХР 3131 238 
Panasonic КХР 3151 369 
Panasonic КХР 1592 379 
Panasonic KXP 1595 459 
Siekosha SP 1000 
Siekosa SP 1200 

Star МХ-10 

Sitar NP 10 


MONITORS 
Amdek 300 Amber 
Amdek 310A 
Amüek 410A 
Amgek Co or 500 
Amdek Co or 722 
Princeton НХ12 
Princeton HXI2E 
Princeton Max 12E 
SRI?2 
Scan Doub e: 
NEC Muitisync 
Тахап TTL Amber 


COMMODORE 
Commodore 128 
1571 Drive 
1670 Modem 
Commodote 64C 
1$41C Dsk Drive X 
1802 
1902A Manitar 
MSP 1200 Printer 
Star SG10C 
Siekosha 180 УС 
Amiga 256К. Dos. Mouse 649 
Amiga 1080 CororMonitor 


PANASONIC 10801-5184.95 | 
| IBM PC XT-$869.00 


Star NX15 

Star ND 10 

Star ND 15 

Star NB 2410 

Star NB 2415 

SR 15, SR 10Sheetleed 49 
Star Power Type 179 
Star NB 15 885 
Silver Reed Exp 420 198 
Silver Reed Exp 800 629 
Tashiba 341 E 659 
Toshiba 351 Model! 2 869 
Toshiba 351C 

Toshiba 321 SL 


ATARI 
130 XE 
65xE 
Atari 801. Printer 
Atari BÓ4 Printer 
0500ғче 
Aran filer+ 
Алап 1027 
Atar Modem 30! 
520 ST Colàr System 
520 ST B & W System 

MODEMS 

Hayes 1200 
Hayes 12008 w Smaricom 2 
Hayes 300 
Hayes 2400 
Hayes 24008 w Smartcom 2 
Micromodem 2E 
Promethias 12 0D External 
Peomettias 1200 Internat 
Everex Modem intemal 12008 
Everex 2400 Internal 
Hayes Smarlcom 2 

A 


2E Enhancedw 128K 
Appie Drive w controller 
Dve ПЕ ІС 


MacPlus 
Imagewrier 2 
АТАТ 6300 
NEC у 
64@К 1.360, Drive 
M ee е 259 640к 1-360K 1.2088 
wer 
АРС 4 with 40 MEG ае ае Drwe 
(Powermare il) 2295 АТТ Dos 31 
MEC Multispeed “ 1295 


Microsoft Mouse 
Hayes Smartcom 11 
Wordpertect Libraty 
Wordstar Protessional 
TOSHIBA PORTABLES a aire: то зае 
" 2749 ankstreet Writerpius 
рн n . 1429 DAC Easy Accounting 


Iniel 80287-6 169 


Am:ga 256K Upqrade 139 
Intel 80207-0 268 % eq 


i ee — —Ó 
ltems reflect 4% cash check discount. For your protection we check for stolen credit cards. M.C./Vísa welcome. Shipping 


& Handling charge extra. Defective merchandise will be replaced at our descretion within the terins of our warrantee. 
АЙ Safes Final. Price and availability subject to change without notice. We cannot guarantee compalibility, 


PERMA POWER FIGHTS SURGES TWO WAYS... 


ORWE 
PULL THE PLUG 2” 


Perma Power Surge Suppressors give you 
peace of mind, knowing that your computer is 
protected against power line surges and 
against suppression element failure. 


PROTECTION FROM POWER LINE SURGES 
Our unique 2-stage circuit uses heavy-duty 
metal oxide varistors to protect you against 
high-voltage lightning-induced surges, and 
high-speed semiconductor devices to protect 
against frequent fast surges. Only this kind of 
hybrid circuit can provide the necessary high 
power dissipation while still providing fast 
response time and low let-through voltage. 


PROTECTION EVEN IF WORN OR BURNED OUT 
Any surge suppressor can wear or burn out. 
With PermaPower you can relax! Power to 
your system is stopped. ..as completely as if 
the plug was disconnected. Other surge 
suppressors may use a light or buzzer 
“warning,” while they continue to let raw, 
unprotected power feed directly into the 
computer. Only with Perma Power's patented 
Automatic Shutdown" feature is your i 
equipment kept safe from damaging f t. 


Гам DOWET. — *patent 84,578,570 


отаона сон езше. РЕВБМАРОЖМЕР» 
Electronics INC. 


Control Center models to insure your computer 
is being protected. Atoffice, computer or 

5601 West Howard Avenue * Chicago, Illinois 60648 

Telephone (312) 647-9414 


electronics dealers nationwide. 


Inquiry 232 for End-Users. 
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customers. Most of the distributors I have 
a working relationship with let me use 
their programming equipment when 1 
need a PROM, PAL, or some other device 
programmed that my programmer 
doesn 't support. 

If you are programming devices as part 
of a hobby, you probably won't get this 
type of service from a distributor. How- 
ever, you might at least ask. Program- 
ming fees range from around $0.50 to $5, 
depending on the device and the way you 
supply programming information. 

If you can’t find a distributor in your 
area that is willing to program your de- 
vices, try a local college with an engi- 
neering department or seek out a com- 
puter club. 

You will find that not having access to 
a programmer and eraser on your bench 
is a bother. If you develop code, run to a 
distributor for programming, wait for the 
turnaround, and find that your code has a 
bug in it so you have to repeat the whole 
process, you'll discover that a program- 
mer is worth more than the money you 
save having someone else program the 
device. —Steve 


Musical Floppies 
Dear Steve: 

I was recently going through some old 
magazines when I came across a small, 
one-page article about a digital audio re- 
corder that uses floppy disks as a record- 
ing medium. Do you think this would be a 
candidate for a future Circuit Cellar proj- 
ect? I can envision a similar recording 
device based on the SB180, using a 3%- 
inch disk drive for storage with an RS- 
232C port for interaction with a home 
computer. I own a compact disk player 
and I think that a digital recorder would 
be an ideal enhancement to my home 
audio system. 

Todd R. McMahon 
Zurich, Switzerland 


Thanks for your suggestion for a Cir- 
cuit Cellar project. OKI Semiconductor 
in Sunnyvale, California, has recently 
announced the MSM6258 speech- proces- 
sor chip, which may allow construction of 
the device you mentioned. The chip can 
be configured into a solid-state audio re- 
corder and can use static or dynamic 
RAM, КОМ, or EPROM for storage. lam 
reviewing this chip, and if feasible I will 
include it in a future article. 

Another approach is a new digital 
audio tape-recording system (called DAT 
for short) that will soon be introduced to 
the consumer market. It uses a rotating 
head, just like a videotape recorder, with 
a (roughly) 14-inch tape in a cassette sim- 
ilar in size to conventional analog audio- 

continued 


WHO YA СОММА CALL? 
BUGBUSTERS! 


This is how 

PROBE displays 

җай. TUNE ‚ PROBE knows all 
А - anter až ж 

information AME n OPERANE 82 — (йә; olber и to exit trata) abaut your local 


and complex 
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С (енг). Worker [1]. 18 x 19%; 
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you do not have to 
look up debug 
commands in the 
manual. Entering 
the command 
name shows you 
command syntax. 


“Real-time source-level debugging of very large programs simply can’t be done 
without Atron’s AT PROB 


А Ed Oates, Director of PC Software Development, Oracle Corporation 


C compilers is that they're providing more symbolic 

debugging information than ever. The bad news is you 
can't fit yourprogram, a software debugger and that monster 
symbol table into memory - at least at the same time. 

The great news is that Atron's AT PROBE"" hardware- 
assisted software debugger not only has 1-MByte of onboard 
memory for debugger and symbol table, but it now supports 
local variables and complex data types. 

TheAT PROBE is a debugging tool that plugs into your PC 
AT and monitors everything the processor is doing. In real 
time. 


REAL TIME DEBUGGING. 
SOONER OR LATER, YOU KNOW YOU'LL NEED IT. 

The AT PROBE's hardware-assisted breakpoints trap on 
reading, writing, executing, inputting and outputting. On 
single or ranges of addresses, including particular variable 
values. All in real time. For a mere software debugger to 


T he good news with your new Microsoft 4.0 or Lattice* 


attempt this, a 1 minute program would take 5 hours to 


execute. 


OPTIMIZED CODE - GOOD, BAD AND UGLY 

The good news is optimizing compilers generate 84 
very tight code. The bad news. The time to debug 
optimized code is inversely proportional to the quality 
of the optimizer. Figuring out how in the world you 
ended up somewhere gets ugly, fast. 


*Soon to be supported. Copyright © 1987 by Atron. AT PROBE is a trademark of Atron. IBM and Oracle own numerous registered trademarks. 


With AT PROBE’s real-time trace capability, program 
execution history is saved on-board, in real time. Once a 
hardware trap has occurred, PROBE displays the program 
execution in detail, including symbols and source code. Real- 
time trace can show you how out-of-range pointers got that 
way. And there’s really no other way to debug interrupt-driven 
code. 


AT PROBE OPTIMIZES THE OPTIMIZED 

When the job of bugbusting is done, your AT PROBE 
becomes a performance analyzer. So you can have both 
reliability and performance. So you can send only the best 
software into the field. 


CALL TODAY FOR YOUR FREE BUGBUSTING MANUAL 

Nine of the top ten software packages were debugged using 
Atron tools. Our complete tutorial on state-of-the-art bug- 
busting is yours, free. Full of examples and illustrations, it 
will show you how to become a bugbuster yourself. 


- € Call today. Bust bugs tomorrow. 


BUGBUSTERS 


А division of Northwest Instrument Systems, Inc. 
20665 Fourth Street € Saratoga, CA 95070 
408/741-5900 
Inquiry 28 


Adv. by TRBA. 
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For IBM® PC's, XT's, AT's and other DO 
you've heard so much about — with faster compile times than many COBOL 
compilers costing hundreds of dollars more! It's based upon ANSI-74 
standards. Now comes standard with source code programs demonstrating 
full screen, cursor control, color, reverse video, etc., another program 
shows how to even reprogram your keyboard and much more. 

Dont let our mail order prices fool ya! This is a new improved 
version of our best selling COBOL compiler previously offered at $300.00 
a copy. Look at the December 1979 issue of Byte Magazine for one of our 
first COBOL ads! 

Other outstanding values at $39.95 are: Utah FORTRAN, Utah 
BASIC, Utah PASCAL, Utah PILOT and Utah EDIT. Used by 50,000 profes- 
sionals, students, and teachers in 40 countries. 


To Ae SINCE 1977 
(702) 827-3030 2 
Intemational Business Machines. 


Elie Computing ic. > 5856 удул Eta бй М > rra Ness 88 


Inquiry 102 


CIARCIA FEEDBACK 


tape. Given the economy of scale of 
consumer hi-fi equipment (look at how 
compact disk machines have fallen in 
price since their introduction), I think 
that I would rather wait until this tech- 
nology is established. 

There could be quite a number of inter- 
esting applications built around a com- 
mercial DAT machine, at far lower cost 
than using conventional data storage de- 
vices such as disk drives. —Steve 


Reusable Computers 
Dear Steve: 

I believe that at one time you were the 
owner of a Digital Group computer, as I 
was. You'll remember that if you wanted 
to change processors all you had to do 
was unplug the processor board and plug 
in another. All the other boards in the 
system recognized the same signals on 
the same pins, so that, in principle, no 
matter what innovations came out all you 
had to do was change a single board. 

Isn't this idea still viable? What makes 
me remember the Digital Group machine 
with nostalgia are all these new chips that 
sound so interesting but that I will never 
be able to afford—the 80286, 80386, 
32032, the 68020, not to mention all the 
new graphics chips. It seems that if] want 
to indulge my hobby to the utmost, every 
two years I will have to throw away what- 
ever machine I currently own and buy an- 
other. Don't you think it would be a good 
idea if you were to design a Digital 
Group-like machine that would keep me 
(and thousands like me) abreast ofthe lat- 
est advances in hardware? 

M. Kreiger 
Brooklyn, NY 


The concept of bus architecture is alive 
and well. The IEEE-696 standard, better 
known as the S-100 bus, offers the possi- 
bilities you desire. Although some may 
think that the S-100 bus is more of a relic 
than new technology, there are 8088-, 
6800-, 6500-, and 68000-based proces- 
sors available in S-100 boards that sup- 
port peripherals as defined by the IEEE- 
696 standard. 

Unfortunately, the S-100 bus machines 
have become the domain of the small- 
business user, losing hobbyists and home 
users to the much simpler and ready- 
made technology of the IBM PC, Com- 
modore, and Atari machines. Perhaps 
coverage of S-100 projects warrants con- 
sideration—it is the base upon which 
BYTE was built.—Steve 


Ап SB180 in a Kaypro? 
Dear Steve: 
I have watched the development of 
your SB180 8-bit computer system with 
continued 


ie ntcr the world of professional 
CAD applications with 

Houston Instrument’s low cost 
DMP-41/42 series plotters. These 
single-pen plotters give you the fea- 
tures you need — C and D size plots, 
extensive software compatibility, and 
proven reliability — for a ver y afford- 
able no frills price of $3295.* 

The DMP-41/42 series' large C 
and D size formats are ideal for a wide 
range of CAD applications, from 
architectural elevations to assembly 
drawings. And a .005 inch resolution 
ensures crisp drawings on a 
variety of media— paper, matte film, 
or vellum. 

Inquiry 132 


NO FRILLS 


THE 


PLOTTER 


With the DMP-41/42 series, you 
can choose from an impressive selec- 
tion of off-the-shelf graphics software 
packages such as VersaCAD, 
AutoCAD, and CADKEY. Or, by 
using Houston Instrument's popular 
DM/PL™ language, you can create 
your own custom software and be 
assured of upward compatibility with 
Houston Instrument’s entire line of 
plotters. 

The DMP-41/42 series. The plotters 
that offer superb reliability, comprehen- 
sive graphics capabilities, and a no 
frills price. Тһе proven performers 
for low-cost CAD. 

For more information, call 


1-800-531-5205 (512-835-0900 if in 
Texas), or write Houston Instrument," 
8500 Cameron Road, Austin, Texas 
78753. In Europe, contact Houston 
Instrument, Belgium NV., 
Rochesterlaan 6, 8240 Gistel, 
Belgium. Tel.: 32-(0)59-277445. 
ТІх.: 846-81399. 


instrument/AMETEK 


*U.S. suggested retail price. Pricing subject to change. 
DM/PL and Houston Instrument are trademarks 
of AMETEK. Inc. 
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If you create applications in PC or 
 MS""DOS and/or UNIX™, you ss 
| "know the frustration in not being 
able to integrate, much less communicate, 
belween these dominant operating systems. 


Now you can bridge the operating systems gap with CYB 
Systems' UNITE. UNITE's unique connective power lets you de- 
velop and use software with total compatibility and flexibility 
between MS-DOS, РС DOS and/or UNIX operating 
environments. 


With UNITE, you can boost your productivity and end the 
isolation of PC stations, departments and work groups by mov- 
ing data between disparate operating systems and machines. 
Single function keystrokes enable you to process work on a PC, 
suspend operations and transfer files locally or to remote sta- 
lions, access 32/0 mode, or act as a UNIX terminal with all 
utilities. UNITE also provides an on-board upward link to popular 
mainframes via TCP/IP or SNA protocols. And with UNITE you 
can add greater interconnective capabilities for true departmental 
processing further up the road. 


UNITE. The bridge to fast, affordable program development 
today—and tomorrow. For more information, call or write CYB 
Systems, or visit our suite at the Dallas INFOMART. 


CYB SYSTEMS, INC. 
INFOMART, Suite 2017 
1950 Stemmons Freeway 
Ballas, Texas 75207 
214/746-5390 


UNITE is a trademark ef CyB Systems, Inc. MS- is a trademark ef Microsoft Corporation. 
UNIX is a trademark of Bell Laboratories. 
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Inquiry 83 


ASKBYTE 


interest, particularly inasmuch as I own 
three 8-bit Kaypro computers and plan to 


| keep them for some time. Since there are 


tens of thousands of Kaypro 2s, 4s, and 

10s out there, have you considered mak- - 
ing available a “plug-compatible” SB180 

for these machines? 

There wouldn't have been much of an 
advantage in doing so when the SB180 
was running at 6 MHz, but at 9 MHz such 
a replacement would benefit many. 

I would imagine that the changes to the 
SB180 and associated software would be 
rather minimal: such changes as allowing 
the use of the Kaypro CRT as is, perhaps 


| software changes to make Kaypro the 


standard floppy format, and (for the 
Model 10), changes to allow the use of 
the extant hard disk controller and hard 
disk. The operating software might also 
require a few modifications so that 


| standard Kaypro software (which expects 


an ADM 3A monitor) would run as 
expected. 
What do you think? 
Norman Buchignani 
Department of Anthropology 
The University of Lethbridge 
Lethbridge, Alberta, Canada 


I currently have no plans to build а 
"plug-compatible" version of the SBI80 
that could be installed in the Kaypro 8-bit 
machines. 

The SB180 can easily be used with an 
existing Kaypro by using an appropriate 
terminal program, such as the public do- 
main MEX, running on the Kaypro to 
make it into a terminal for the SBISO. The 
$B180 distribution software allows you to 
specify any ofa number ofterminals to be 
used with the 8В180. This method would 
not be exactly what you requested, but 
would provide the 5В180 advantages at. 
moderate cost while retaining all of your 
present Kaypro features. The 5В180 can 
read and write Kaypro II format disks. 
—Steve B 


Between Circuit Cellar Feedback, personal 
questions, and Ask BYTE, І receive hundreds 
of letters each month. As you might have no- 
ticed, at the end of Ask BYTE I have listed my 
own paid staff. We answer many more letters 
than you see published, and it often takes a lot 
of research. 

If you would like to share the knowledge 
you have on microcomputer hardware with 
other BYTE readers, joining the Circuit 
Cellar/ Ask BYTE staff would give you the op- 
portunity. We're looking for additional re- 
searchers to answer letters and gather Circuit 
Cellar project material. 

If you're interested, let us hear from you. 
Send a short letter describing your areas of 
interest and qualifications to Steve Ciarcia, 
Р.О. Box 582, Glastonbury, CT 06033. 


In 1981 ме introduced 


the world’s most successful 
personal computer. 


Here we go again. 


Five years ago, we sent our first You want improved reliability. 


personal computer out the door and And you want all this without ob- 
hoped youd find it useful. soleting your investment in equipment, 

Were pleased you did. software and training. 

Over three million IBM? PCs have So there was only one thing we 
been put to work, doing everything could do: create a whole new system for 
from financial analysis to first-grade personal computing. 
arithmetic. The new IBM Personal System/2. 

Yet as PCs grew more popular, and Its heart is a new line of hardware 
as we kept improving them, one thing and software, but its soul is bigger; new 
became clear. You needed more. technology, of course, but also a new 


Youre in a hurry, so you want PCs “balanced system” approach for 


ІВМ Proprinter If IBM Proprinter X24 


pT erc ISSN үр EAT teers rr EROS 


Programs are here for the ІВМ Personal System /2. IBM PC Convertible 


to respond faster. | making things work 


You do many things at together. 
once and wish your PCs It works with earlier 
could too. IBM PCs so your invest- 
You want software that’s — 7j ment is protected. It 
more powerful, but also | works with larger IBM 
easier to use. bein) : systems so your future 
Youd like more colo., [ growth is protected. Ít 
Youre eager for your works for business and 
systems to communicate education, for profession- 
with other systems. al people of every stripe. 


Ihe next generation in 


The new systems. cessor, is an even bigger step forward. 
There are four models of the new It has new architecture (as do the even 
IBM Personal System/2: Models 30,50, more powerful models) that breaks old 
60 and 80, with a choice of configura- barriers. One megabyte of memory is 
tions, with new design and components, now standard, and theres plenty of 
and built not merely for speed but tor room for more. Its graphics (again, in 
well-balanced performance. common with the larger models) are 


ren аннар ра і 
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IBM Personal System/2 Model 30 IBM Personal System/2 Model 50 


Model 30 is about 25% smaller another dimension beyond. And it 
than the IBM PC, does many jobs more finishes many jobs significantly faster 
than two times faster than the IBM PC than the IBM Personal Computer АТ” 


ХТ, and comes with 640KB of mem- Model 60 takes up less space on 
ory and a 20-megabyte (MB) fixed disk your desk because the computer itself 
if you want one. Much of what used to doesn’t sit on your desk, but rather, be- 
be optional is now standard, and im- neath or beside it. Equipped with a 44 
proved. Graphics are spectacular. So is or 70MB fixed disk, up to SMB of 
the value. Model 30 offers exceptional memory and expanded expandability, 
performance for the money. its a system for serving a very busy 


Model 50, with its 80286 micropro- person, and can be a file server for 


personal computin б, 


other busy persons. 

Model 80. For everyone whos been 
waiting to experience the real power of 
the 80386 microprocessor, it’s not just 
in this computer, we built this computer 
around it. Available this summer, Model 
80 is a 32-bit system that does Jobs up to 


The rest of this booklet tells more 
about the IBM Personal System/2. And 
how, all together, ıt can help make your 
professional life easier, more productive, 
and more rewarding. 

The new performance. 

You'll find new architecture, new 


IBM Personal System/2 Model 60 


three and a half times fast- " | = 
er than the IBM Personal | —m- | 
Computer AT. Up to 2MB | | 


of memory are standard, 
and fixed disks can be 44, 
70 or По megabytes big. 
Or with two fixed disks, — 
230 megabytes huge. 
Computers this capable, 
and connectible, use 
to fill whole rooms. 


ањ — redefine the words 


IBM Personal System/2 Model 80 


. | Е | | 
integrated designandnew _ '— 
operating systems that т 
together lift raw power to | 

higher levels of true per- 

formance, while cost goes 

the other way. 


The new graphics. ®@ 


Youll see new graph- ШШШ 


ics, all standard, that 


Е иж 


“colorful” and “sharp.” And new displays „The IBM Personal System/2 is designed — 


for connecting with larger computers like 


that give your programs a heightened the IBM System/36 and the IBM 9370. 
sense of reality. | Ẹ 
—ÓMÁ—— ——————————L— 
The new connectivity. т 

There will be new avenues for shar- 
ing information; new match-ups of 
hardware and software that shorten the 
distances and widen the roads between 
PCs, minis, mainframes and people. 

The new media. The new printers. 
You'll see rugged diskettes that are You'll see an expanded family of 


IBM Proprinter XL24 IBM Quietwriter III Printer 


half as big, but hold up to twice as much personal printers that fills just about 


as floppies did. Plus low-cost devices any need, from economy, to speed, to 
for transporting your data from one the fussiest levels of document quality. 
generation into the next. And a new IBM The new support. 
200MB optical disk drive. And because it’s not just what 
just what you 
The new solutions. buy but where you buy it, you'll learn 
You'll discover new ways to solve how we've been working closely with 
problems; ideas about choosing not just ^ the people who sell the Personal 
software or hardware, but software, System/2 to create new levels of dealer 


hardware and support in balance. support. 


Introducing the IBM 
Personal System/2 
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50, it's power you wan 


Thenew performance. 50 your software runs faster, and 
[5 tempting to size up computers Бу your system is more reliable. 
the numbers, but in the IBM Personal Extras aren't extra. 
System/2, real performance exceeds the You could expand earlier IBM PCs 
sum of its parts. after you bought them, but the Personal 


Components were designed notjust ^ System/2 is expanded before you even 
to coexist, but to cooperate; withineach open the carton. Things that used to 
system, and within your total computing cost extra don’t anymore. 
environment. Advanced graphics, parallel and 
serial ports, a port for pointing devices, 
and diagnostics are included. 

And new IBM technology—our one- 
million-bit memory chip, high-density 
logic circuits, and integrated “planar 
boards’~ is sending performance up, 
and costs down. 

Paths to the future. 

Models 50, 60 and 80 share a design 
thats new to personal computing. Tech- 
nically its described as parallel bus 
architecture (we call it IBM Micro 
Channel”), but think of it as a highway. 
| Our first PCs were built around 
| " т a two-lane street. Usually that’s 

- enough, but sometimes there are 
traffic jams. Your sales figures might 
have to stand on the corner while 
your mailing list goes by. 

The new system is like an ex- 


The IBM Personal Systern/2 takes up less space on your desk. The on/off 
switch is on the front, and monitors tilt and swivel. pressway. There are more lanes open 


t7 | 
Ф Тһе гатрз аге тпоге 2 5 ШШ involved—software makers, our dealers, 


smoothly paved, and | ——, you-can take full advantage of its power 
signals are better [— —3 as easily as possible. It will do everything 
synchronized. So data can — |. ourexisting PC DOS does (in fact, they'll 
flow more freely. get along beautifully), but it also will 
Thisis whatthe 286 bring major advances. 
and 386 chips have been Memory. Our new systems offer up 
waiting for. A highway to to 16 megabytes’ worth, and Operating 
match their horsepower. a System/2 will make these vast resources 
The new ШІШІ easier to access. | 
operaüng systems. ШІ Multi-tasking. With IBM Operating 
The Personal System/2 System/2, you won't have to be a “power 
is bemg introduced “=... user” to understand how to run 
with a new IBM PC DOS The IBM Personal Several programs at once. Multi-tasking 
Version 3.3 that lets youtap 8902 00680 will become a routine experience. 
into the newsystemsim- unleash the power Software. 
mediately, and works with 0 Together with the 
all previous IBM PCs as well. new architecture 


There’ also ап ІВМ 3270 Workstation and more memory, 
Program that, with PC DOS Version 3.3, Operating Sys- 
helpsthe Personal System/2 connect with ет /2 will give 


software develop- 


\ м, ers new treedom IBM Personal System/2 “planar 
Ww Р boards” have many standard 

to create programs features that used to be options. 
that are more powertul, better looking, 


and easier to use than ever before. 


Za Ss A bigger idea. Operating System/2 
is also part of another new idea, called 


та рше POs deterometineshadiosependwai New — [BM SystemsApplication Architecture. 
шыны ы Its goal is to bring the world of IBM 
mainframes, supports more memory, computing closer together; to provide 
and lets you run multiple applications. a greater consistency in look, function 
But much more is coming. and feel—for systems, for software and 
Anew IBM Operating System/2^ for people who use them. IBM Operating 
will run on Models 50, 60 and 80. System /2 is the first step for personal 


Available later on, its development is computing in this promising new direction. 


Its like having 25600 
in one box. 


The new graphics. that create the image can now be tinier, 

Back in the dark ages of personal and there can be lots more of them. 
computing, the world was ruled by Even the space between them seems 
numbers and words. Graphics were a to have disappeared. 5o pictures are 
nicety, but rarely a | 
necessity. 

Welcome to 
the Renaissance. 

The IBM 
Personal System/2 
has a talent for gra- 
phics that's dazzling. 

Each new 
system can paint 
upto 256 colors on 
the screen at once, 
drawing from an 
incredible palette 
of over 256,000. The IBM Personal System/2 
And not one of Monochrome Displays 8503. 
those colors costs a penny extra. 

Even in monochrome, things aren't 
monotonous. There can be up to 64 
shades of gray for new dimension and e А А , 
contrast. 

And the images themselves are = 


tlvi d. The tiny *pixels" | | | | 
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All screens іп this brochure 
are actual and unretouched. 


crayons 


sharp and clearly defined. 
Better letters. 
Equally important, letters and 
numbers are clean-edged and precise, 
— PTE-—————————— 
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The IBM Personal System/2 
Color Displays 8512. 


looking more like they're 
printed than projected. 
After a few hours with your 
trusty spreadsheet, you'll 
appreciate that. 
You'll also like the non- 
glare viewing surface, and 


mountings that tilt and swivel so your 
neck doesn't have to. 

There are four new IBM displays, 
and each works with every Personal 
System/2 computer, all showing graphic 
improvements in price. 

The 12" monochrome and 14" color 
displays are great for most general- 
purpose work. The 12" color display is 
even sharper, ideal for detailed business 
graphics. And for design work, there's 
the big 16" color 
display with even 
higher resolving 
power. 


Your favorite 
programs. 


Just about any 
program you can 
run on the IBM 
Personal System/2 
will look better, 
and will likely be 
more pleasant to 
spend time with. 
Many other pro- 
grams are being 
reworked just to take advantage of the 
new graphics. 

But the future holds real surprises. 
Thescreens ofthe Personal System/2 
are like a brand new kind of canvas. 
How the artists will use them should be 
something to see. 


The IBM Personal System/2 
Color Displays 8513. 


The IBM Personal System/2 Model 50 and 
the [BM Personal System/2 Color Display 8514. 


The future belongs to 


well-connected. 


The new connectivity. 


The earliest computers were big 
and costly, so people shared them. 


Then people wanted smaller com- 


puters just for themselves. Soon PCs 


were in offices everywhere. And how 


did people want to 
use them? 


The managing director uses 
ІВМ 3270 Emulation and Professional 
Office System™ software (PROFS) for checking 


calendars and sending electronic mail. 


The personnel director 
sends bulletins using the ІВМ 3270 
Workstation Program and PROFS. 


For sharing things. So the idea of 
PC connectivity was born. 

From the start, the IBM Personal 
System/2 was designed to connect; 
with other ІВМ personal systems, with 
bigger ІВМ systems. 

Each new system comes with 
built-in asynchronous communications 
(which can save you an option slot for 
other uses). 


Ап executive assistant uses ІВМ Displayllrite 4 
to polish up memos and reports for distribution 


through IBM DISOSS. 


Ап inventory clerk uses 
an inquiry to a data base to compare 
iehats ош іп the warehouse with sales orders. 


So information 
has no trouble 
traveling back and 
forth. But the real news ассез information. 
is what happens inside. 


Going with the flow. 

The new architecture in Models 50, 
60 and 80 will improve the flow of 
traffic within the system, so when an 
important message comes in from 
corporate head- 
quarters, it's 
less likely to see 
stop signs. And if 
the sender has a 
properly equip- 
| ped IBM PC, 
PC XT, Personal 
Computer AT or 
————" [BM Personal 
Пе Висше, System/2 Model 30, 


data base management support E 
for the business. 


Á design engineer 


uses an IBM Personal System/2 


that's okay too—they work 

together. 

And as the new IBM 
Operating System/2 unfolds, 

| communication will become 
even easier. Из multi-tasking 

| capability will make it easier 

for your system to receive 


A product manager and store electronic mail, main- 


odi her spreadsheet using 
the IBM Token-Ring Network to 


frame data, or whatever, while 
you're busy domg [c а 
something else. - ғ 
The scope of 
communication has 
been increased, too. 
A wide array of 
local area network 
and connectivity 
products is part of 
the IBM Personal 
System /2 family, so 
your resources can be as broad as your 
needs; from the first IBM PC your com- 
pany ever bought, to mid-range systems, 
to the biggest IBM 3090 шга. 
thelines are open. ЖИА 
Andthis is К: 
just the beginning. 


Programmers work within ча " 
the framework of IBM Systems M hon 


Architecture to develop applications. 


Meanwhile, from a hotel room, a salesman 
uses the modem in his IBM PC Convertible 
to send back details of a new order. 


Madel 80 to create a product accessing 


designs from the host computer: 


IBM just got smaller. 


three quarter inches. 


The new media. 


The amazing 5/4” floppy diskette 
can hold literally hundreds of pages’ 
worth of memos, reports and vital 
statistics. 

So why are we switching to 3/2” 
diskettes? 

Because they hold up to twice the | 
information, and they don’t flop. A hard 

^" plastic case protects them 
from mishaps that flop- 
| pies are heir to. 

So not only can 
you slip a diskette 
into your shirt pocket, 

Asimple accessory kit — you'll have fewer of 
transports data from 5/4 : 
to 314" diskettes. them, with more of 
your work all in one place. You won't 
have to fool around with write-protect 
tabs anymore, either. They're built 


One is a simple cable adapter and 
software package that lets you send your 


right in. mE data from an IBM PC, PC XT or Person- 
Bridging the gap. al Computer AT to your IBM Personal 
Very nice, you say, but what about буѕіет/2, then onto the smaller disk- 
all that work on 5/4" diskettes? ettes. Depending on how much data 
We thought == m you have, the 
about that from © © 4 whole job could 
the very begin- -. Ф | ш. һе оуег іп опе 
ning, and were à j A ! ке sitting. 
offering а num- [ttakestwo 360KB 511" diskettes to hold as much as one 720KB 3/9” diskette. Also avail- 
ber of low-cost solutions to make the able are special ІВМ 3/5” and 5/4” 


transition as smooth as possible. external diskette drives, to be there 


Dy опе and 


anytime you need them, for conversions 
in either direction. 


Software 1s here. 

And what about software? Well, 35" 
diskettes may be new to full-sized IBM 
personal computers, but they're not new 
to personal computing. 

They're used, for example, 
by the IBM PC 
Convertible. 
50, many 


popular 


Жете introducing а 200- million- 
byte optical disk drive. 

It works with all Personal System/2 
computers and, with advanced laser tech- 
nology, will let you build 


a massive library of infor- 


а | 


' — ——n MH | 
The ІВМ 3363 Optical Disk Drive with “write-once, 


read-many " disks (left) and the IBM 3.5 Inch External 
Diskette Drive (right). 
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The IBM 5.25 Inch External Diskette Drive. 


spread- mation for business, science and educa- 
tion on removable disks you can hold in 


your hand. 


sheet, word 

processing, data 

base and other programs 
(from IBM and other com- 
panies) are already available 
оп 3/2” diskettes. And software 
makers are working to get new 
releases out quickly. 


Optical allusion. 

[Г a 372" diskette can store large 

amounts of information, here’ a way to 
store gargantuan amounts. 


The solution is part о 
system. 


The new solutions. independent software companies. 
We sell computer systems, but thats Getting with the program. 
not what you're really after. Were telling them about our move 
You want the things a system сап to 3%" diskettes so they can convert 
do for нь | popular programs to that size. Жете 
So while we were busy developing showing them our new graphics so they 
new machinery, ме were also active On | сап revise software to take advantage of 
the software front. | them. And мете keeping them up-to-date 
One of the first things we looked at about the new IBM Operating System/2 
was how you choose software. | . so they can create brand 
Over the last five years, thousands | ih ЕЕ hew programs with 


` . | | — 
of programs have been written—by us ғ ANNA 


and by others—for IBM PCs. Thats a 


even higher levels of 
function. 
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IBM CADwrite Design and Drafting System SolutionPac for designers and engineers. 


good thing, and we wantto = qum So, popular programslike Lotus 1-2-3, 
keep it going, so we ve M WordPerfect^ and dBase III PLUS “will be 
continued to work with ~F available for the Personal System/2. 


Needless to say, мехе 


[ Ше also updated our pop- 


ular IBM software. IBM 


DisplayWrite™ 4, the IBM 


Assistant Series,” IBM Business Adviser* 


and IBM educational programs are 
ready to go for the Personal System /2. 


The IBM SolutionPac: 


Then we looked at software from 
another point of view. 

With so many decisions to make, so 
many combinations of hardware and 


TT 
и) | тт 
a 
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ІВМ Business Adviser Financial Accounting Solution Рас. 
software, choosing the right one can be 
confusing. Maybe youd prefer “one- 
stop shopping: 

So we created an idea called IBM 
Solution Рас. 

You'll be able to buy them from 
selected IBM Authorized Advanced 


Products Dealers. 


What you'll get is a software package 


*ADVISER is aregistered trademark of Computer Designed Systems, Inc., Minneapolis, Minn. 


designed for your kind of business, with 
a hardware ensemble that’s been | 
matched to it, and 
tested. Plus a program 
of service, training 
and support. 

A wide range of 
IBM SolutionPacs 
is in the works. 
Among the first ones 
available are the 
Business Adviser 
Financial Accounting авна: 
SolutionPac, а for the ІВМ Personal System/2. 
CADwrite Design and Drafting System 
for designers and engineers, a desktop 
publishing SolutionPac and a Doctors 
Office Management package, as well as 
SolutionPacs for contractors and lawyers. 
COPS = ННННОИНИИВЬ, 


pica 


dBASE ITI PLUS 4 


They will make buying easier, and 
should shorten the time between “Гуе 


got my computer system" and “I've 
mastered my computer system 

Of course, a big role is played by the 
new Advanced Products Dealers. 
Their new “whole-solution” traming 
will make it easier for the two of you to 
assemble the best system for you. 


New power to the prin 


The new printers. new members to the existing family. 
Most of what shows up on your The IBM Proprinter II. 
computer screen is seen by just one 
жен You у! What made the original Proprinter 
Р Za во роршагмаѕ „лнн, 
speed, ver- 1 
satility and 


convenience. 
So what The IBM Proprinter II. 
do you get more of in the Proprinter II? 
Speed, versatility and convenience. 
fast 


letter quality” 1s taster too, because now 
there’ a button for changing modes. 


But what comes out of your printer Theres also a choice of typestyles, 
goes out to the world. 5o it has to look and of course you can still load enve- 
professional, and getting it done hasto lopes from the front and put in single 
be easy; virtues that have made IBM sheets any time you want. 
personal printers best-sellers. The IBM Proprinter II is for anyone 


The IBM Proprinter" and the [BM — whowantsto print text and graphics, with 
Quietwriter® Printer have earned high а printer that’s fast and economical. 
marks from both customers and critics. 


Now our The IBM Proprinter X24. 
| апа Proprinter XL24. 
printers are even 
better,and pga The IBM Proprinter X24 and 
we ve added 4 A d. Proprinter XL24 are new. The “24” 


The IBM Proprinter X24 with optional The IBM Proprinter XL24 has a wide carriage, ideal for 
sheet feed. spreadsheets. 


ted page. 


stands for 24-wire technology. What that 
stands for is new levels of Proprinter 
quality for everything you put on paper. 

Both models print letter quality 
text with greater detail and graphics 
with better density and definition. The 
improvement is easy to see. 

So is the performance. When 
compared to current, best-selling, 
comparably priced 24-wire printers, the 
Proprinter X24 and Proprinter XL24. 
print 1/2 to 2 times the draft output in 
the same amount of time 

The Proprinter XL24 has a wide 
carriage for spreadsheet printing, and 
both have an optional sheet feed for 
added paper-handling convenience, 
plus FontSet;" an option that 


lets you choose from 11 ” -A 


other typestyles. 


The IBM 
Quietwriter III 
Printer. 


Earlier IBM 
Quietwriter printers 
have always been 


*Based on an independent evaluation using PC Magazine Labs Benchmark Series. 


The IB M Quietwriter III Printer with single- 
drawer sheet feed. 


easy on the ears, but the new IBM 
Quietwriter Ш Printer is even quieter 
and goes nearly twice as fast, printing 
executive letter quality text and graphics 
in an executive hurry. 

There's new flexibility in style, as 
well. The Quietwriter Ш Printer comes 
with four different type fonts built in 
and you can combine typestyles within 
the same document. 

If thats not enough, there are 
optional font cartridges that give you the 
freedom to use up to eight typestyles on 
one page. 

There's also а new dual-drawer 
sheet feed (with optional envelope feed) 
that lets you use letterhead stationery 
for the first page of a letter, then plain 
paper for the rest. 

No matter what level of price or 
performance you need, there’s an IBM 
personal printer to fit the bill. And they 
fit very nicely with the IBM 
Personal System/2. 


т _ ee. 
T heres also an innovative 
multiple-drawer sheet feed. 


Its not just what you b 
but where you buy it. 


The new support. 

As we designed the IBM Personal 
System/2, we weren't just thinking 
about products. We also paid serious 
attention to how, and where, you 
buy them. 

The IBM Personal System/2 offers 
so many possibihties, so many new ways 
to do things better, astute guidance 
must be there if you need it. 

So were raising the bar for customer 
support. Naturally, our IBM Marketing 
Representatives are fully knowledgeable 
about the Personal System/2. But also, 
were bringing even greater levels of 
support from our dealers to you. 

IBM Authorized Advanced 

Products Dealers. 

Announcing the new ІВМ Author- 
ized Advanced Products Dealers. 

Selected from our already out- 
standing dealers, they're being specially 
trained and qualified. They will have 


the IBM Personal System/2 computers, E 


ШМ network and connectivity prod- 


ucts, peripherals, new IBM Operating 4 


System/2 when it’ available, and all 
the support you should need. 

Perhaps even more important, 
they'll have a new focus; on systems 
instead of single pieces of hardware, 
on solutions instead of circuitry. 


They'll be thinking not only about 
thesystem you buy, but also about how 
you Il be using it. 

They'lloffer help with learning 
about systems and software, connectiv- 
ity and Operating System/2. 

And theyre committed to new 
standards of training for their sales, 
technical support, and service people. 

No matter how big your business, 
whether you need one computer or a 
wholenetwork$ worth, the Advanced 
Products Dealer has what you need. 

ІБМ Authorized 
Advanced Products 
Value Added Dealers. 

It you're aspecialist—a 

dentist, a librarian, a ship- 


. builder—you need help 


The Advanced Products Dealer will 
BE provide new levels of training. Its all 
part of the IBM Personal System/2. 
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1 from a special kind of dealer. 

Ys Introducing the new IBM 
Authorized Advanced Products 
Value Added Dealers. 

They're specialists, too. They build 
enhanced systems for specific indus- 
tries and now, withtheentire Personal 
System/2 family, their building blocks 
are better than ever. Theres an Advanced 
Value Added Dealer who understands 
your business almost as well as you do. 

IBM Authorized Dealers 
and Value Added Dealers. 

Our IBM Authorized Dealers and 
Value Added Dealers will have the IBM 
Personal System/2 Model 30 and 
peripherals to go with it, plus special 
know-how for helping people get start- 
ed in computing. 

IBM Marketing Representatives. 

These people have special skills for 


helping large companies and educa- 
tional institutions make the most of 
their investment in the IBM Personal 
System/2. 

And now, through the IBM 
Customer Fulfillment Option, our 
customers may also work with our 
dealers and value added dealers to 
get the best of both worlds; additional 
support for the Personal System/2 
plus the benefits of dealing with 
IBM directly. 


Congratulations are in order. 


It's not easy to qualify (and stay 
qualified) asan Advanced Products 
Dealer. Our expectations are high, 
as high as yours are. 

So when you visit one of our 
Advanced Products Dealers, give 
them a пісе pat on the back. They've 
just signed up for a tough course. 


А system thats bigger 


sum òf its parts. 


Anew direction. A new quality. 
The IBM Personal System/2 arrives We're making the Personal System/2 


in the wake of some fairly eager public even more reliable than our earlier PCs. 


speculation. So we expect there'll be a With new Very Large Scale Integra- 
focus on “the new IBM PCs? tion technology, many pieces in a system 
But our focus is different. are now replaced by one piece. Our 


one-million-bit memory chip reduces 
complexity, too. So costs go down, de- 
pendability goes up, and you get more 
work done in less time. 

We're also using more IBM- 
made components, and were 
subjecting our systems to more rig- 

orous testing. 

We even operate each one for sever- 
al hours before it goes out the door. 

Yet in creating all this new technol- 

DEP ogy, we didn't forget that three million 

IBM’ one-million-bit | | 
memory chip joins the world of personal computing. earlier IBM PCs are out in the world. So 
our two generations are close relatives, 
and your investment in equipment É 


Whilethe machines are certainly key to 
the system, they are not The System. 

Its bigger. 

And it begins, not with chips or cir- 
cuit boards, but with you. Afterallif 79" have larger IBM чоп The 
our products don’t answer your needs, Н Е sonal System/2 will help 79% 
you don’t need them. build better connections with 


So everything about the Personal IBM mid-range and main- 


and training is protected. 
Nor did we forget that many of 


System/2—how we build it, how you frame computers. 

learn and use it, where you go to buy it, New help. 

and how well it works with your other We've also made the Per- 
systems—is balanced to give you the sonal System/2 easier to learn. 


highest overall performance. New IBM manuals, tutorial 


Шап Ше 


diskettes, and start-up procedures will 

help you get your system going quickly. 
So will the people 

you bought it from. 

Our new Advanced 

Products Dealers 


A continuing tradition. 

Its said in the world of computing 
that the only constant is change, but 
that’s not entirely true. 

In IBMS world of computing one 
thing holds firm, and it’s the notion of 
partnership between our people and 
our customers. l'he Personal System/2 
is a product of that 
| partnership. 
| IBM people 


are some of the 


and IBM Market- best listeners in 
ing Representatives = = the business, 
won't Just sell you the Earlier IBM PCs and the new IBM Personal System/2 work and when they 
ri ght system, they'll be together so your investment is protected. hear what you 


there to help you get the most out of it. 
And as Fen needs grow, they'll be able 
to help you expand 
» your system to meet 
new challenges. 


want, they do something about it. 


We're very proud of them all, and 


the more you know about the IBM 


Personal System/2, the more you'll 
understand why. 


And now for the 


fine print. 


All models include integrated display support, 256-color graphics capability, clock/calendar, and ports for serial, 
parallel and pointing devices. АП systems use a common IBM enhanced keyboard and accept any IBM Personal 
System/2 monochrome or color display. All models accept the 200MB IBM 3363 Optical Disk Drive option. 


— ы- Model 30 =e 50 == 60 Model 80 


| Microprocessor 0: 80286 


80286 ^ 80386 


Potential system Up to 272 times | Up to 2 times Up to 2 times Up to 3/2 times 

throughput! PC XT Personal Computer AT | Personal Computer AT Personal Computer AT 
Standard Memory 640KB Upto2MB 
Expandable to 15МВ 16МВ 


Ги 3 inch 
| 


Ы size and 
Ы 


Ехрапѕіоп 51045“ з з 


Operating system(s) PCDOS3.3 | PCDOS3.3 and 
Operating System/2 


3.9 inch 3.5 inch 3.5 inch 

144MB 144МВ 144МВ 

Fixed disk? 20MB 20MB 44,70MB 
Additional Options | Options 4А, е 115MB 


| Maximum configuration? | | Maximum configuration? | 20MB 20MB ы 


44,70, П5МВ 


44,70, ISMB 
T ——3 


s DOS 33 and "uu — DOS 3.3 and 
Operating System/2 Operating System/2 


1. Based on the testing described in the IBM Personal System/2 Performance Guide. Your results may vary. 2. Model 30 also comes in a diskette-based configuration. 3. Models 
with 44MB fixed disk expandable to 88MB. 4. Model 30 accepts most IBM PC and ІВМ PC XT option cards. Models 50, 60 and 80 accept new ІВМ Micro Channel option cards. 


Now that you've read all about the 
new [BM Personal System/2 and ex- 
amined its specifications, 
` what should you do? 

7 Goto your telephone. 
Г Call 1-800-442-4700 

(ext. 9) and you'll 

learn whos the IBM 

dealer nearest you. 
(In Alaska call 1-800-447-0890, in 
Canada 1-800-465-6600.) 


And hereare two things to ask when 


you finally get face to face. 

Ask about an IBM Credit ' 
Card. It just makes buying that % 
much easier for a person or a business. 

Or, if you prefer leasing, ask an ІВМ 
authorized dealer or IBM Marketing 
Representative about the ІВМ leasing 
programs. 

With those formalities out of the 
way, youll want to join the next genera- 
tion in personal computing. 


The IBM Personal System/2. FE 


Lotus and 1-2-3 aretrademarksof Lotus Development Corporation. WordPerfect is a registered trademark of WordPerfect Corporation. dBase Ill PLUS is a trademarkof Ashton-Tate, ІВМ, 
Personal Computer AT and Quietwriter are registered trademarks of IBM Corporation. Assistant Series, DisplayWrite, PC XT, Professional Office System, Proprinter, "Fastfont;' "FontSet/" 
"Micro Channel,” "Operating System/2;' “Persona! System/2" and "SolutionPac" are trademarks of IBM Corporation. 
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THE AUTOCAD 
PRODUCTIVITY BOOK: 
TAPPING THE HIDDEN 
POWER OF AUTOCAD 
A. Ted Shaefer and 

James L. Brittain 

Ventana Press 

Chapel Hill, NC: 1986 
ISBN 0-940087-00-6 

314 pages, $39.95 


THE WORLD 

OF PROGRAMMING 
LANGUAGES 
Michael Marcotty and 
Henry Ledgard 
Springer-Verlag 

New. York: 1987 

ISBN 0-387-96440-1 
360 pages, $29.95 


THE INGRES 

PAPERS: ANATOMY 
OF A RELATIONAL 
DATABASE SYSTEM 
Michael Stonebraker, ed. 
Addison-Wesley 
Reading, MA: 1986 
ISBN 0-201-07185 

452 pages, $35.95 


THE AUTOCAD 
PRODUCTIVITY BOOK: 
Tapping the Hidden 
Power of AutoCAD 
Reviewed by 

Steven Н. Rogers 


he AutoCAD Productivity Book by А. Ted Shaefer апа 

James L. Brittain is targeted at AutoCAD (a CAD program 
from Autodesk) users who have a basic knowledge of how Auto- 
CAD works. For designers who use AutoCAD, this book con- 
tains techniques to customize and otherwise improve the perfor- 
mance of their AutoCAD systems. 

The book has two main sections. The first is tutorial in na- 
ture, while the second is a library of AutoCAD macros and 
AutoLISP functions to make life easier for the AutoCAD user. 
relative newcomers to AutoCAD can proceed through the tutori- 
al and perform the exercises it presents, while those more profi- 
cient in AutoCAD might skim it to try out the tools from the 
Productivity Library. | 

Unfortunately, AutoCAD was not available in time for this 
review. I have therefore reviewed the book based on its ability to 
communicate the concepts and techniques for enhancing Auto- 
CAD. I have focused on the section of the book called the Pro- 
ductivity Library. I cannot comment on the publisher-supplied 
and updated version of a disk that accompanies the book. 


IHustration by Jennifer Skopp 


The tutorials cover hard 
disk management and DOS 
operations, macro writing, 
menu customization, and 
automating some drawing 
tasks. Detailed examples are 
appropriately used to illus- 
trate the techniques de- 
‘scribed. The conversational 
tone is informal, and explana- 
tions are simple without being 
condescending. 

. The authors point out that 
because AutoCAD is a power- 
ful but general-purpose de- 
sign package, most users will 
require customization. Com- 
mands are provided for opera- 
tions that some users might 
rarely use. The 20/80 rule is 
introduced here: Most users 
will end up using only about 

20 percent of the commands 
| about 80 percent of the time. 
Editing with Edlin is de- 
scribed in some detail on the 
grounds that it is bundled with 
MS-DOS. The authors lead 
the reader through the con- 
struction of a simple macro 
using Edlin. 


Graphics Tablets 

Shaefer and Brittain discuss 
the design of menus for graph- 
ics tablets. They assert that 
graphics tablets are the most 
efficient way to interact with 
AutoCAD and that the pro- 
ductivity gain more than offsets the expense of a tablet when 
compared with a mouse. The menu overlay on a graphics tablet 
can contain more choices than a screen menu, so you save time 
searching through menus for the desired command. With many 
commands spread out before you, solutions тау suggest them- 
selves that you might overlook if you had to search through a 
menu tree. The authors demonstrate how to apply ergonomic 
principles in designing a customized tablet menu for your 
applications. 

The AutoCAD Productivity Book gives examples of design 
automation with AutoCAD, including a macro that automatical- 
ly generates a parts list and another that automatically draws 
baseplates for steel light poles from engineers' specifications. 
You're encouraged to adapt these macros to your own needs. 


The Productivity Library 

The AutoCAD Productivity Library consists of a set of 70 

macros and AutoLISP routines intended to be entered and run 
continued 
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Inquiry 292 for End-Users. 
Inquiry 293 for DEALERS ONLY. 


Expansion Chassis/Tape Back-up 


Space for Power Supply | Dimension 
Slot у Helght Drive (Watts) DXWxH(cm) 


| 
ШЕТТІГІЛШЕГІЙ 


* Extra space for a stand alone controller 
EXT and RCV Adapters (Interfacing Computer & Chassis With Slots)...$149 
Tape Back-up (With Controller & Cable)....$5499 


ORDER TOLL FREE: (800) 826-0267 
In California Call (408) 434-0877 
SOURCE ELECTRONICS CORP. 
2380 Qume Drive Suite E 
San Jose, CA 95131 
Telex: 279366 Fax: (408) 434-0539 


K ADAK’s 

engineers bring 

years of practical real-time 
experience to this mature 


MULTI-TASKING SYSTEM 


(version 2.0) 
for the IBM® PC, PC/XT and PC/AT 


ш Dynamic operations: 
- task create/delete 
- task priorities 
- memory allocation 

ш Event Manager 

m Semaphore Manager 


No royalties 

IBM PC DOS? support 

C language support 
Preemptive scheduler 
Time slicing available 
Intertask message passing 


АМХ86" operates on any 8086/88, 80186/88, 80286 system. 


$2505 KADAK Products Ltd. 


Manual only $75 US 206-1847 W. Broadway 
АМХ86 system $2195 US Vancouver, B.C., Canada 
(shipping/handling extra) 


Demo package 


ЖЕ. V6J 1Y5 
Telephone: (604) 734-2796 
| Also available for 8080, 280, 68000 IF Telex: 04-55670 
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BOOK REVIEWS 


“as is.” An updated AutoCAD Productivity Diskette is avail- 
able separately that relieves you of the task of manually entering 
the routines. It also contains routines that are not included in the 
book. While the authors offer some explanation for the Auto- 
LISP routines, they make no attempt to teach LISP, for which 
you are appropriately referred to other sources. 

The macros are documented with the standard pattern of the 
macro number and name, its purpose, step-by-step instructions 
for creating it, an example of its use, and guidelines for custom- 
izing the macro to your particular needs. Some of the macros 
are also used as examples in the tutorial section with more de- 
tailed explanation. 

Most of the macros and AutoLISP routines are written for 
AutoCAD versions 2.15 through 2.5, while some are written 
specifically for version 2.5. Some of the others perform func- 
tions that have been added to version 2.5. No one will be able to 
use all of them, but everyone should find something to make 
working with AutoCAD easier. 

The tools provided in the AutoCAD Productivity Library 
range from simple one-line macros to AutoLISP routines con- 
sisting of about a page of code. All macros are listed in both the 
table of contents and the index. А nice touch is the boldfacing of 
macro entries in the index. 

The simpler macros merge frequently used sequences of 
AutoCAD commands into single menu selections. They do such 
things as erase the last entity created, check the spelling of text 
without having to specify attributes such as height and rotation, 
and move objects from one layer to another. 

More complex macros are required to fit existing text into a 
specified area, create a parts list, or insert a sequence of num- 
bers into a drawing. Other macros construct a square, rectangle, 
or parallelogram at arbitrary angles; draw ellipses and polygons 
automatically; and transfer text between drawings and ASCII 
files. 


À Lever for Design Tasks 

BYTE's April 1987 theme section on instruction set strategies 
explored the RISC (reduced instruction set computer) design 
approach. The AutoCAD Productivity Book redefines the RISC 
acronym to mean reduced instruction set command. The au- 
thors should have avoided obscuring the meaning of the term. 

In my estimation, Shaefer and Brittain's book lives up to its 
subtitle, Zapping the Hidden Power of AutoCAD. The authors 
provide the necessary guidance to assist AutoCAD users at all 
levels of expertise to customize AutoCAD to better suit their 
needs. 

In dealing with physical objects, a lever lets you multiply 
force to accomplish a task more easily, but you have to know 
where to place the lever to gain the maximum benefit. CAD is 
like a lever for design tasks, and The AutoCAD Productivity 
Book shows you where to place the AutoCAD lever to achieve 
the best results. 


Editor's note: A 100-page instructor’s guide will be available in 
June for The AutoCAD Productivity Book: Tapping the Hidden 
Power of AutoCAD, coauthored by Charles Pietra and Jack 
Manno. It is designed for teachers conducting courses on cus- 
tomizing AutoCAD and includes a student workbook. The sug- 
gested retail price is $12. 95. 

The guide is available from your local bookstore, or you can 
contact the publisher directly: Ventana Press, P.O. Box 2466, 
Chapel Hill, NC 27515, (919) 490-0062. 


Steven H. Rogers (P.O. Box 10967, Midwest City, OK 73140) is 
an engineering physicist who has worked with CAD technicians 
using the CALMA CAD system to design VLSI test structures. 
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Nord Processing? 
Desktop Publishing 
FANCY FONT 
FINAL WORD II 
HARVARD 
PROFESSIONAL 
PUBLISHER 
MICROSOFT 
WORD 3.1 
MULTIMATE 
MULTIMATE 
ADVANTAGE-NEW 
LOTUS MANUSCRIPT 
OFFICE WRITER! 
SPELLER 5.0 
PAGEMAKER 
PFS: PROF WRITE 
TURBO LIGHTNING 
VENTURA PUBLISHER 
VOLKSWRITER 3 
WORD PERFECT 4.2 
WORDSTAR PRO 4.0 
WORDSTAR 2000 + 
XYWRITE ІН 


Database Systems 
CLIPPER 

DB XL 

DBASE 11 PLUS-NEW 
FOXBASE + 
GENIFER 

KMAN 2 
PARADOX 

PFS: PROF FILE 
Q&A 
QUICKSILVER 

R BASE SYSTEM V 
RAPIDFILE 
REFLEX 
REVELATION 


Spreadsheets! 
Integrated Packages 
ENABLE 
FRAMEWORK II-NEW 
JAVELIN 

LOTUS 1-2-3 
LOTUSHAL 
MULTIPLAN 

OPEN ACCESS 11 
SMART SYSTEM 
SUPERCALC 4 
SYMPHONY 


Communications 
CARBON COPY 
CROSSTALK XVI 
CROSSTALK MKIV 
RELAY GOLD 
SMARTERM (PERSOFT) 
SMARTCOM 11 


Statistics 
SPSSIPC + 
STATGRAPHICS 
STATPAC GOLO- 

WALONICK 
SYSTAT 


"Electronic Workspace" 
from PE: 


Do Wordprocessing, бргёайепее( а” Database and 
Graphics all on one screen at the same time. 


Graphics 
CHARTMASTER 
DIAGRAPH 
DIAGRAM MASTER 
FREELANCE PLUS 
GEM DRAW + 


$209 
$309 
$189 
$349 
$189 


GRAPHWRITER COMBO $349 
HARVARD PRESENTATION 


GRAPHICS 
IN-A-VISION 
MAPMASTER 
MS CHART 
PC PAINTBRUSH PLUS 
PICTURE PERFECT 
PRODESIGN Il 
PUBLISHERS 

PAINTBRUSH 
SIGNMASTER 
WINDOWS/DRAW 


Network Applications 

CROSSTALK XVI 

DBASE Ill LAN PAK 

KMAN 2 

MUL TIMATE 

MUL ТІМАТЕ 
ADVANTAGE 

REVELATION 

WORD PERFECT 
SERVER 

WORD PERFECT 
STATION 


Accounting 

ВР! 

GREAT PLAINS 
COMPUTER ASSOC 
ONE WRITE PLUS 
OPEN SYSTEMS 


Desktop Environments 
GEM DESKTOP 
LOTUS METRO 

MS WINDOWS 
SIDEKICK 


$229 
$289 
$219 
5189 
5109 
5245 
5159 


5219 
5139 
5159 


$399 
$599 
$899 
$599 


$729 
$299 


$309 
$ 75 


5 179 
5 499 
5 399 
$ 159 
$ 409 


$39 
$65 
$65 
$59 


Project Management 


HARVARD TOTAL 


PROJECT MANAGER I! $329 
MICROSOFT PROJECT $249 


PROJECT SCHEDULER 
NETWORK 

SUPERPROJECT PLUS 

TIMELINE 2.0 


Languages/Utilities 
APL+ V6.0 
COPYWRITE 
FASTBACK 
LATTICE С 
NORTON ADV 
UTILITIES 
MICROSOFT C 
COMPILER 
MACE UTILITIES 
MS FORTRAN 4.0 
1DIR + 
QUICK BASIC 
TURBO BASIC 
TURBOC 
TURBO PASCAL 
TURBO PROLOG 
XENIX 


Productivity Tools 
ORG + 
INTERACTIVE 
EASYFLOW 
SMARTNOTES 
VP EXPERT 
EUREIKA 
SIDEWAYS 


Fol 
1 


қ... A чш UA м. 


Computers 


AST PREMIUM 266 
WYSE 286 PC 


PANASONIC BUSINESS 


PARTNER 
TOSHIBA 3100/1100 + 


—— 


жэр; 
E md 


Normally priced 


at 509995 


Monitors 

AMDEK 310A 

AMDEK 410A 

AMDEK 600/722 
AMDEK 1280 

NEC MULTISYNC 
PRINCETON HX-12 
PRINCETON МАХ-12Е 
PRINCETON НХ-12Е 
SONY MULTISCAN 


$379 
$319 
$259 


$ 369 


$ 45 ке 
Display Boards 


ATI EGA WONDER + 

HERCULES GRAPHICS 
CARD PLUS 

HERCULES COLOR 
CARD 

NEC GB1 

PARADISE AUTO 
SWITCH EGA 480 

QUAD EGA PROSYNC 

QUADRAM EGA + 

TSENG EVA 480 

VIDEO 7 VEGA DELUXE 


Modems 

HAYES 1200 

HAYES 1200B 
HAYES 2400 

HAYES 2400B 
MIGENT POCKET 
TRANSET 1000 

US ROBOTICS 1200 
US ROBOTICS 1200B 
US ROBOTICS 2400B 
VENTEL 2400 
VENTEL 2400B 
WATSON 


$Call 
$Call 


Emutation Boards 
AST 5211-11 + 
FORTE PJ 

IRMA 

SMART ALEC 5251 


$Call 
$Call 


Ж KANEM SOFTWARE: А САТТЕ 


Multitunct on Boards 
AST ADVANTAGE 
(128K) 


| AST 6 PAK PLUS (64K) 


AST I/O MINI II 


| AST PREMIUM 


F 


with purchase over $1,000. MEM 


$149 


$ 169 
$409/519 
$ 779 


$579 
$439 
$169 
$529 
$699 


$279 
$189 


$159 
$409 


$399 
$339 
$289 
$389 
$399 


$379 
$359 
$579 
$529 
$159 
$279 
$139 
$109 
$189 
$409 
$409 
$339 


$ 629 
$775 
$725 
$ 589 


AST RAMPAGE PC 
AST RAMPAGE AT 
INBOARD 386AT 
INTEL ABOVEBOARD 
ORCHID 386 


| PC TURBO 286(1MB) 


PC TINY TURBO 286 
QUADBOARD (0K) 


Printers/Plotters 
EPSON EX-1000 
EPSON FX-86E 

EPSON FX.286E 
EPSON LQ-1000 


| HP 7475A 


HP LASERJET II 
NEC 3550 
OKIDATA 192 4 
OKIDATA 193 + 
OKIDATA 292 
OKIDATA 293 


| TOSHIBA P321 


TOSHIBA P341E 
TOSHIBA P351 
MODEL2 


Mass Storage/Backup 

IOMEGA 20+ 20 
WIINTFC 

IRWIN 1200 20MB 
INT 

IRWIN 145AT 40MB 
INT 

IRWIN 445 АТІМТ 

MOUNTAIN 
BERNOULLI 20 $1599 

PLUS HARDCARD 20MB $ 675 

PRIAM 42MB AT $ 799 

PRIAM 60MB АТ 51099 

SEAGATE 225 WIINT 5 349 

5ЕАСАТЕ 57238 W/INT $ 389 

SYSGEN SMART IMAGE 
60MB (INT) 

TALLGRASS 

TECMAR QIC-60AT TBU 
(INT) 


$ 619 
$ Call 


51199 


Networks 

ARCNET 

AST PC NET 
NOVELL 

ORCHID PC NET 
Input Devices 
KEYTRONICS 5151 
KEYTRONICS 5153 
MICROSOFT MOUSE 
PC MOUSE/PAINT + 


$Call 
$Call 
$Call 
$Call 


$169 
$299 
$129 
$109 


Accessories 

CURTIS RUBY $ 59 
DATASHIELD S-100 $ 69 
GILTRONIX SWITCHES 
LOGICAL CONNECTION 
MASTERPIECE PLUS 
MICROFAZER li 

256K RAM SET 

8087 MATH CHIP 

80287 MATH CHIP 


and prepai 1 
RM prepaid orders 


"nrbe Ыг кн б #0 T Ы р p [быз лань р вай 
LET. uEBl E 0 IL E De". 
ты фан Ша із ісігі Былай Бы тт ыы EM - ÉL ЦЕР, асв ғ 
Ий ЫШ рт іш ШР Шын =. кі БИП рит E в es қан ре 
рыган ышт п: Гб naíELI E LEGO LIB Ша тыр prin 

zl ж E F ғ d 


P amr imr der bel pr qim жар” 
Р.О. Вох 729, Brooklyn, NT 11230,7 
TELEX: 421047 ATEN Ul 

FAX: 718-072-8346 


[Г EE nes por a Fea pm ael 


nmi INTRODUCES 


CONVERT YOUR PC-XT TO PC-AT 
POWER AND PERFORMANCE 
WITH 80286 COPROCESSING 


e 10MHz Operation e 8KB of Zero-Wait-State 

e BUS Independent Operation Memory 

e Switch Selectable Mode e Compatible with BMHz 
Between 8088 & 80286: Motherboards 
Guarantees 10096 Software e Free IMS Disk Caching 
Compatibility Software 


FAST286 OFFERS NINE TIMES THE 
PERFORMANCE PER DOLLAR 
OF 80386 MACHINES. 


LOTUS EMS COMPATIBLE 


| 
h 


THE ONLY EXPANDED MEMORY CARD WHICH 
CAN SAVE A DAY EACH WEEK. 


A major independent testing laboratory benchmarked a 


BOOK REVIEWS 


THE WORLD OF PROGRAMMING LANGUAGES 
Reviewed by Joel West 


s an aficionado of programming languages, my eye was 

drawn to The World of Programming Languages. It’s a 
compelling title that evokes an image of a professor telling a 
BASIC-hardened freshman of the wonders to unfold in his jour- 
ney into computer languages. 

Sure enough, this new book is derived from a previous col- 
lege text with a somewhat drier title, Programming Language 
Landscape: Syntax, Semantics and Implementation (Chicago, 
IL: Science Research Associates Inc., College Division, 1986), 
also coauthored by Marcotty and Ledgard. Ledgard is the au- 
thor of numerous books on Pascal and Ada and the editor of the 
Springer- Verlag series that includes that title. Michael Marcotty 
was a key player in defining PL/I, which, as the authors note, 
was the Ada of the late 1960s—a huge language designed by 
committee to be everything to everyone. 


Previous Approaches to Language Design 

The book surveys key areas of language design, such as abstrac- 
tions and control structures. However, it’s necessary to ac- 
knowledge the limitations of its scope. The authors focus on the 
evolution of procedural languages to 1981 or so, with particular 
emphasis on Algol, PL/I, Pascal, and Ada, but they virtually 
ignore LISP, Prolog, and the numerous object-oriented 
languages. 

In fact, the book might be more accurately titled The World of 
Procedural Languages: How to Design Ada. As the preface 
notes, “Тһе book has gained much of its breadth by the work 
done by Ledgard on the design of Ada. ” 

The authors apply their decades of experience in such lan- 
guages to a comprehensive survey of the previous approaches. 
Within the theme of procedural languages, they offer a thought- 
provoking analysis of the challenges facing the language de- 
signer, with specific alternatives for each choice along the way. 
The text is both well structured and eminently readable. 

The first part briefly surveys the subject and defines the land- 
scape. Part two discusses variables, control structures, data 
types, I/O procedures, and lexical scoping. The third part of the 
book covers type extensibility, dynamic data structures, excep- 
tion handling, and separate compilation—key strengths of the 
Ada design. It also examines task synchronization, like that pro- 
vided by Ada’s rendezvous construct. However, the book skips 
the more experimental and powerful recent approaches to paral- 
lel processing. A copious bibliography supplied by the authors 
chronicles the historical steps along the way. 


PC-XT equipped with FASTCARD and demonstrated a tenfold 
improvement over a PC-AT on typical disk I/O operations. 


The Authors’ Approach 

Marcotty and Ledgard’s approach to language design can be il- 
lustrated by an example from the “Control Structures” chapter. 
Suppose you wanted to design a construct similar to the Pascal 
CASE to select from multiple alternatives, as in 


e 8 MHz operation e Disk Caching & Print Buffering 
e {MB of Factory Installed & Software 
Tested DRAMs ial. P | Р 
e Split Memory Fills to 640K, ө Serial, Parallel & Game Ports 
e Clock Calendar 


Provides Expanded Memory 
Over 640K. e Custom Password Security 


LOTUS EMS COMPATIBLE 
CASE character ОЕ 
BUY BOTH AND SAVE 0504 
ORDER FAST286 WITH FASTCARD ‘Ol: Write('Digit'); 


FOR ONLY $495! END; 
DEALER INQUIRIES WELCOME 
FOR ADDITIONAL INFORMATION CONTACT: 


7101; PERIPHERAL MARKETING, INC. 
! 7825 E. EVANS RD., BLOG. 500, SCOTTSDALE, А7 85260 
i г (602) 483-7983 


The text notes that one useful extension to this basic syntax is to 
allow an “otherwise” clause to be executed for a value that does 
not match one of the specified cases. But suppose the “other- 
wise” is omitted from a particular structure, and none of the 
cases match the value. Should this produce a run-time error? the 
authors ask. 


continued 
Inquiry 241 for End-Users, 


84 BYTE * JUNE 1987 Inquiry 242 for DEALERS ONLY. 


GET YOUR FEET WET. 


$t “i Sample Dow 


m" y Jones News/ 
t N Retrieval? — 
US r^ > the nation's 
= sr. | premier online 

c ] busines and financial re- 
\ | source—without getting in 
2 \ over your head. 
Дол, For only $49.95, the 


CA~ ——-| News/Retrieval Membership Kit 


LT meme M lets you and your colleagues 
| Wr n. Үә ~- 4 plumb the depth of this valuable 
[ | | ) v news and information service. 
dite LUIS. аын. -— Fight free hours* of online 
C ILRI N time will get you started. There's 
(( COMM t X ! а User's Guide to show you the 
| C а / way, step by step. And а year's 
| \ met % subscription to Dowline (the 


REST C | magazine of News/Retrieval) gives 
you background on and suggested applications for our offerings. 

Stay on top of the competitive situation in your industry. Check on the positions of 
your company and clients. Keep up with breaking news or call up past news from 
The Wall Street Joumal (online exclusively with News/Retrieval) back to January 1, 1984. 


You can analyze a wealth of financial == == E ete te ae O 1 
data, tap a pool of general knowl- YES! | WANT TO GET MY “ЕТ WET! 


= сы «ee 


| C Corporate offer-$49.95 Each includes: (СІ Personal offer-$29.95 Each for 


edge, even plan a trip using almost |: eps шырын аман rons Hun 
апу computer and modem, | 512 Annual service fee waived for 1 year • ] Year of Dowline • $12 Annual 

t К 3l ; tj d О Send more information service fee waived for 1 year 

erminat OF COMMUNICA Ing wor | $ ENCLOSED (Check/Money Order) Г1ВЇЇЇ me later Charge to: ПАтЕхр O MC O VISA 
processor. (IF you pay by credit card, all subsequent usage charges will be billed to your credit card.) 

The Dow Jones News/Retrieval | cono Т Ese Date 

embark on a wave of success. . .and | Name... Title 

not feel soaked. ру 


To order or for more information, 1,4855 


call 1-800-221-7700, Ext. 417F, — | #2» 


| Daytime Phone Number 


| 
| 
| 
| 
| 
| 
| 
| 
Membership Kit. [t can help you | Signature o O | 
| 
| 
| 
| 
| 
| 
| 
| 
! 


(Alaska, Hawaii and foreign, call | Май to: DJN/R Membership Kit, PO. Box 300, Princeton, NJ 08543-0300 
1-215-789-7008, Ext. ATTE) | ацы жш. s only. Free time (8 hours per Corporate oiler, 5 hours per Personal o 4. 
Or use the coupon. k ee M 


Dow Jones News/Retrieval*® 
Fuel for your Ideas. 


Copyright © 1986 Dow Jones & Company, Inc. All rights reserved, Dow Jones News/Retrieval is a registered service mark of Dow Jones & Company, Inc. 
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РС/УГ 


UNIX’s VI Editor Now Available 
For Your PC! 


Are you being as productive as you can be with your 
computer? An editorshoulc be a tool, not an obstacle іо getting 
the job done. Increase your productivity today by choosing 
PC/VI—a COMPLETE implementation of UNIX* VI version 3.9 
(as provided with System V Release 2). 

PC/VI isan implementation of the most powerful and most 
widely used full-screen editor available under the UNIX 
operating system. The following is only a hint of the power 
behind PC/VI: 

е Global search or search and replace using regular expressions 

е Full undo capability 

• Deletions, changes and cursor positioning on character, 
word. line. sentence. paragraph. section or global basis 

e Editing of files larger than available memory 

е Shell escapes to DOS 

• Copying and moving text 

е Macros and Word abbreviations 

• Auto-indent and Showmatch 

“ MUCH. MUCH MORE! 

Don'ttakeit from us. Heres whatsomeof our customers say: 
"Just what I was looking for: “It's great! “Just like the real VI! 
“The documentation is so good | have already learned things 
about VI that І never knew belore." — IEEE Software. 
September 1986. 

PC/VIis available lor IBM-PC's and generic MS-DOS* systems 
for only $149. Included are CTAGS and SPLIT utilities. 
TERMCAP function library. and an ІВМ-РС specific version 
which enhances performance by as much as TEN FOLD! 


PCITOOLS 


What makes UNIX so powerful? Sleek. Fast. and 
POWERFUL utilities! UNIX gives the user not dozens. but 
hundreds of tools. Now the most powerful and popular of these 
are available for your PC! Each isa complete implementation of 
the UNIX program. Open up our toolbox and find: 

e BANNER • DIFFH • PASTE . SPLIT 

« BFS a DIFFS e PR e STRINGS 

s CAL е GREP » RM 6 ТАШ. 

» СНМ@!) » HEAD • SED • TR 

e CUT » MAKE * SIE “ ‘TOUCH 

e DIFF . OD e SORT . WC 

АП of these for only $49.00; naturally. extensive clocumen- 
tation is included! 


PC/SPELL 


Why settle for a spelling checker which can only compare 
words against itslimited dictionary database when PC/SPELL 
is now available? PC/SPELL is a complete implementation of 
the UNIX spelling checker. renowned for its understanding of 
the rules of English! PC/SPELL determines if a word is 
correctly spelled b ynot only checking its database, but also by 
Lesting such transformations as pluralization and the addition 
and deletion of prelixes and suffixes. For only $49.00, 
PC/SPELL is the lirst and last spelling checker you will 
ever need! 


UNIX TOOLS FOR YOUR PC 
Ја YNOA HO3 STOOL XINn 


Buy PC/VI and PC/TOOLS now and get PC/SPELL for only 
51.00! Site licenses are available. Dealer inquiries invited. MA 
residents add 5% sales tax. AMEX. MC and Visa accepted 
without surcharge. Thirty day money back guarantee if not 
satisfied! Available in 5\4”, 3!^" and 8" disk formats. For more 
information call toda v! 


*UNIX is a trademark of AT&T. *MS-DOS ts a trademark ol Micresalt. 


CUSTOM SOFTWARE SYSTEMS 
PO. BOX 678 „ NATICK, MA 01760 
6817. БАЗ» 2555 
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Inquiry 82 


BOOK REVIEWS 


Can the case conditions overlap? Is the order of case evalua- 
tion important? Answering such questions is the difference be- 
tween a language defined by a written standard and a language 
defined only by its various (and possibly conflicting) imple- 
mentations. 


The Mini-Languages Approach 

Each of the central chapters is developed around an imaginary 
simplified syntax for what Ledgard calls “mini-languages,” 
which are stripped to the essentials to illustrate what he is dis- 
cussing. This approach is at the core of the book's style and is 
perhaps its most problematic aspect. 

These mini-languages let the authors tailor the syntax to just 
the problem being discussed. And where no existing language 
provides the necessary features, these languages let the authors 
focus the discussion on the topic at hand. They also give them a 
chance to design more languages in one book than many design 
in a lifetime, without the messiness of actual implementation. . 

However, many (if not most) of the languages resemble Ada, 
with a sprinkling of Pascal and PL/I thrown in. For example, the 
control structures exactly mimic the Ada approach, even where 
the approach of, say, Pascal provides the identical capabilities 
with an equally valid syntax. 

More significantly, the approach is unnecessarily abstract, 
particularly when the Ada model is so closely followed. For the 
most part, each chapter would require only a few small syntax 
changes and an indication of the language illustrated to make the 
prose more concrete. In a book that is intended for the profes- 
sional, an analysis of language design through case studies for 
each chapter would be more relevant and easier to follow. It 
would also allow the authors to spend more time acquainting the 
readers with the characteristics of the key languages, an impor- 
tant benefit for a survey text from such experienced hands. 


Significant Omissions 

Within its focus on procedural languages, this book's coverage 
of C seems particularly thin. The discussion ofI/O abstractions, 
for example, somehow ignores one of the most flexible of such 
facilities available today. Meanwhile, the authors cover PL/I in 
some detail, despite the fact that the language is, like Ada, at the 
end of an evolutionary path, rather than the forebear of later lan- 
guages, as with Algol, Pascal, and Smalltalk. 

References to 72-column punched cards are amusing anach- 
ronisms that date the authors. However, the dismissal of the 
IEEE standard for floating point is a significant omission. With 
its treatment of infinities and imprecise results, IEEE-754 is an 
important reality of modern microsystems, defined by hardware 
such as the Intel 80x87 series and software such as the Standard 
Apple Numeric Environment (SANE). 


Keep It Simple 

The authors save their best for last. The final chapter, “Тһе 
Swamp of Complexity," offers a revealing discussion from bat- 
tle-scarred veterans that is all too brief. 

Ав its title suggests, the chapter outlines how the excesses of 
language designers hinder the usability of their end result by 
making a language impracticably complex. The designer may 
be tempted to keep adding more and more, but the overriding 
goal should be to simplify and unify the language into a coherent 
whole. This message is clearly applicable to the design of any 
programming language. 

The tendency toward complexity grows out of hand as the 
goals of the language become unfocused and the designer at- 
tempts to offer all things to all people. The problem is made even 
worse by the process of design by committee. To quote the 
authors: 

continued 


Inquiry 280 for MS DOS Products. 
Inquiry 281 for all others. — 


„ | Læ. With System 
25 mnm Ж Aor B Only 


E j  " E With System 
"Vw ӘБ” "S" CorDOnly 


ELL Ssxsrzzz PC/AT 


6-8 MHz Switchable, 512K RAM Expandable 
to 1MB on Motherboard, a 1.2MB Floppy Drive, 
192 Watt Power Supply, Dual Hard Drive 
& Floppy Controller Card, AT Style Keyboard 
and clock/calendar with Battery Back-up. 


= Па г 717 7 жә TURBO РС/ХТ u yen 
ШШШ 256K Memory, 360K Brand Name Floppy Drive, ІШЕ 


| 135 Watt Power Supply Slide Case, 
| ЖҮ, s 
T SB e 


n... 
AT Style Keyboard, 4-8MHz Clock Speed, 4 
| 


(Keyboard Selectable), 8 Expansion Slots 


TEMC SYSTEM D 


| SYSTEM Д SYSTEMB YS 
Д МІТ X¥ Monochrome System MIT XY Color System MIT ATMonochrome System MIT AT Color System 
| MITTurbo XT MIT Turbo XT MIT8 MHzAT MIT8 MHzAT 
MIT Monographics Card MIT Color Card MIT Monographics Card MIT Color Card 
With Printer Port With Printer Port With Printer Port With Printer Port 
MIT Amber Monitor MIT RGB Color Monitor MIT Amber Monitor MIT RGB Color Monitor 
With Swivel Tilt Stand With Swivel Tilt Stand 
| MIT I/O Serial/Clock Card МІТ I/O Serial/Clock Card MIT AT Multi О Card MIT AT Multi /O Card 
| MIT4 Outlet MIT 4 Outlet MIT 4 Outlet MIT 4 Outlet 
Surge Suppressor Surge Suppressor Surge Suppressor Surge ирген 
| Turbo PC XT w 640K & 1 Drive with System Order Оліу...................%2% Turbo PC XT w640K & 1 Drive & 20 MG with System Order Only ...... eso n s 5 749 
| Turbo PC ХТ w 640K 8 2 Drives with System Order Only .,................%5458 Turbo PCXT w640K, 1 Drive, 30 MG with System Order Only :.............. 5 819 
| РС/АТ 8 MHz w 1024K. 1.2 Floppy with System Order Only ..,..............%%0 РСАТВМНг w/1024K, 1.2 Floppy. 30 MG with System Order Only ........... | 


Hardware 


Alps PRIA TERS Um TUN WORD PROCESSORS SPREADSHEETS 
All Models заа а аа à a A i mw ч "TP Call Amdek Monitors € & ^ 8 fg à p B d coc ваза... Cail Leading Edge Word Processor Ur Aa usua e Unde $ 19 HAL , р- NES o MA таса аз 5104 
Brother Printers ................. Call NEC X Leading Edge WP with Spel &Merg...... 32 Lotus 23 Ve 20 o 0 Са! 
Citizen Printers о ................. » $349 Microsot Word3.11 ........ sodass, 175 МН НЕТТО 108 
MPO... кже» нь 208 Other Мойе5..............,... Сай Multimate Advantage ........ амал, Oil Supercak 4 ............ ОРНО 7] 
MP5 Қ иазйжатажағажаз. 35? Princeton Graphics Monitors ..,,..-....Сай PFS: Professional Write... see aee5sey 89 SUI МН НТС ық ежен ‚35 
МЕР-20..........».2.4,.... 309 AST COMPUTERS Vokswiter3 .................. 136 VAIS экы a Rae bid sas 47 
р МӘР-25,...544..4.ш ыш жаа. 459 Model 55922425... $1399 Vokswrier Deluxe Plus ............. 59 a е = 
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ED жее; кз 4.4 ае ява 169 Model 140 ‚.,............... 2449 Word Perfect |Уег.421,,,.,....... {95 Clipper ее, ТИМ ns ЙЫ 5329 
Diabio Pansonic Wordstar ТОГ 331 ,............ 162 dBase И Plus ,.......... ....... 399 
0-25 paspasan тәзаетзе гене 469 Business Райле...,...,........ 719 Wordstar Pro Раск 3.31,............ 233 DE-RL. 5:5 аа ж dm subd sans B2 
635.......... ee 157 Sr. Partner... . жатан wknd iL Wordstar ИШ 2-5 а ee an ia 233 Раафох............ a+ ++ Special Price 
| — Diconic Exec. Partner Dual Drive ,......... 1429 Wordstar 2000 РА520.....,...,.., 278 PFS: Professional Ме,....,........ +» Call 
(Ms 242 deo eee eee 5 299 Toshiba ON MANAGEMENT Revelation .-...%58466е......:ш () 449 
aati else V3 IUE scis s reves. Call ie Supeitwit 2...54.4...... 1399 Dollars & Sense wiForecast ........ per 5 92 RBase 5000 5умет\/....,......... 359 
к. Laser Jet Series 1 ........... „<. 1829 к. Жз қ ge a л! | UTILITIES 
, NEC AST BOARDS DESKTOP PUBLISHING Brooklyn Bridge ............. Бо Д5 
3510, 3550................. 779 Six Pack PUS „онан sanare. 149 Click Art Personal Publisher "p regen 59 Carousel 20 i. rasa AR eR AE S29 
| BBIO.BBSO ,,,.,..,.......... 1059 Other Мойев..,...,...........Сай Harvard Professional Publisher . . , . ...,... 369 Disk Optimizer 20 ........... 225» 19 
Р6..,..... | PX RR SEE > 429 Hercules Меутазег.................. $ 48 Double 0054.0............ с». 25 
B) «asaseksetssav&kessesv 619 Сою Сай ,,............... М5 Ventura Publishing». ........... 529 ce кеме tee 84 
P.9 v*até6vontüácvpentasuave 429 СгарһісСагба......4.4....... 175 DISKETTES Homebase 25.................. 40 
Okidata. ..... (bakit ame ao a Graphic СағаР5.............. |85 Maxell MD-2 (Qty 00)............. $250 Microsoft Windows ............... 55 
Panasonic Intel Maxell MD-2HP (Oty 100] .....ьь»»«„, 185 Norton Utilities 4.0 ............... 48 
d |0801» sanasnsaisnossnaaae 189 All Above Boards ............ ‚-. Call Maxell M25 (Qty. rs T 5 85 Notelt ......... eessisassso, 9B 
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1595 өара жале TTET 465 Jr frm 99 COMMUNICA IONS 49, іла «га 
Га ате ване касон 019 Plus Development CompuServe Starter Kit ......... ees ХХ! Harvard Tota Project Manager ...... ZEE. 
Иа асв наан авва Mi Pius Hard Card 20 Megabyte ,,,...... 609 COSAK ХУ! .................. 88 Microsoft Project sese sees eee eee 5219 
Star Micronics .....,...,...»....Сай Quadran Microsoft ACCESS, ............. s di Super Project PIUS ь4.............. 269 
Toshiba Quad EGA PIUS seconnnresenssas 295 МЕТІ «acu xor ER FE.» акаа 38 Timeline 20.................... 235 
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Announcing the worlds 
largest 3.0 inch diskette, 


3.5,DS, HD 


double side 
. high density 
2.0 MB 


Other 3.5 inch diskettes can store up to 
1 megabyte of information. 

3M’s new 3.5 inch diskette can store up 
to 2 megabytes of information. Nobody needs 
a computer to figure that's twice the capacity. 

But its one thing to announce some- 
thing this big. It’s another to have it available. 
And that’s the one thing you can take for 


granted when you deal with 3M. 

We're the world’s largest supplier of 
magnetic media. From standard and high- 
density 514 inch floppies to 1 MB and now our 
new 2 MB diskettes. 

Just remember when you order our 
2 MB, there's twice as much room on it. Which 
means you might not need quite as many. 


ОЗМ 1967 
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Capture Video Images 
on Your Personal Computer 


Now you can easily and inexpensively acquire images 
from any standard video source —videotape, camera, disk – 
for display on your Apple, IBM, Commodore, 

Atari, or Atari ST computer. 

ComputerEyes has everything you need: Interface hardware, 
complete easy-to-use software support on disk, and owner's 
manual. And it's fully compatible with most of the popular 
graphics programs. Think of the possibilities! 

Prices start at only $129.95 (monochrome for Apple Il series, 
Commodore, Atari) to $249.95 (Atari ST color, Apple 1195 color, 
IBM monochrome). Call or write for exact model/price, demo 
disk, and information on a package complete with camera. 


ComputerEyes is backed by a one year warranty and the 
success of over 10,000 systems sold. Satisfaction 
guaranteed or return it within ten days for full refund. 
Demo disk available, $3. See your dealer or order direct. 

For more information call 617-329-5400. 


To order call 800-346-0090 « es 


АГ 
жын do» в ow 


or mail your order to: Digital Vision, Inc. 
66 Eastern Avenue. Dedham, MA 02026 
VISA, М/С, or COD accepted. 
S&H: $4 forComputerEyes. 
Mass. residents 
add 5% sales lax. 


THE 3.5" CONNECTION! 


This internal 720K 3.5" disk drive is a “drop-in” replacement 
for 5.25" drives! It's the ideal solution for exchanging data 
between your PC/XT/AT and the new generation of laptops. 
Disk format is compatible with ІВМ, Toshiba and Zenith 
portables. The Model 853W drive kit contains everything you 
need, including interface adapters, premium SONY drive, and 
complete documentation. Uses your existing disk controller 
(no additional slots required). Requires DOS 3.2 for maximum 
performance. Ask about our special prices on SONY DISKS! 


inerironics 


INCORPORATED 


SONY DISKS 


$159.95 


+ FRT. & TAX 


$$ SAVE $$ 
2734-C Johnson Drive 
Р.О. Box 3717 


2 Уепішга, СА 93006 


IMMEDIATE DELIVERY! 
Call 805-658-7466 or 805-658-7467 


VISA 
p 
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BOOK REVIEW 


In both PL/I and Ada, the size and complex- 
ity of the languages go to the limits of the 
user's intellectual control. These languages, 
which were designed by what amounts to 
very large committees, may be compared to 
languages that were designed by individuals 
or small committees, for example Algol 60, 
Algol 68, Pascal, and APL. Although they 
may have other problems, they do not suffer 
to the same degree from complexity due to 
absolute size. 


Marcotty and Ledgard admonish the designer to build around 
a minimum of concepts and a readable syntax. And, as is now 
axiomatic, a language with extensible data types (such as 
Modula-2) can be much simpler yet more powerful than one in 
which all types are predefined, such as PL/I. 

This concluding chapter presents the overall view of language 
design that naturally follows from the detailed analysis that pre- 
ceded it. For newcomers, it is the fitting culmination of an intro- 
ductory tour, while the more experienced will find it a hidden 
chestnut at the end of the trip through the familiar territory of 
programming languages. 


Joel West (P.O. Box 2733, Vista, CA 92083) is a writer, pro- 
grammer, and consultant who dabbles in language design. 


THE INGRES PAPERS: 
ANATOMY OF А RELATIONAL DATABASE SYSTEM 
Reviewed by Haim Kilov 


t's hard to find a large commercial database management sys- 

tem whose authors can frankly assess their design and devel- 
opment decisions. INGRES is such a DBMS, and The INGRES 
Papers is a collection of 22 papers selected and edited by its 
founding father, Michael Stonebraker. The papers are reprinted 
from various journals and conference proceedings, and two of 
them seem to have been written especially for this book. 

Stonebraker's short introductions both to the book and to 
each of its six sections provide an interesting and instructive 
view on corresponding aspects of the system. The reader should 
note that INGRES is a living and developing organism; new 
papers on further developments continue to appear. 

The papers included in this collection address various theo- 
retical and practical aspects of the design and development of a 
large relational DBMS. They are usually very well written; the 
authors never present the material as highbrow mathematics, 
though the papers do use and at times create theoretically im- 
portant results. The reader should have a basic knowledge of 
relational DBMSs, and a certain computing maturity is also 
desirable. 


Technical Superiority 

The book includes three papers on the evolution of INGRES 
from a University of California at Berkeley prototype to a fam- 
ous commercial system (Stonebraker was one of the creators of 
Relational Technology Inc., a company in Alameda, California, 
that has turned INGRES into a product). Not having the support 
of a large established company, the developers had to base the 
success of their product on technical superiority. 

It is interesting to note that the INGRES project has always 
been organized as a chief programmer team. АП members of 
these teams—except the chief programmers—were students, 
and all of them, as well as the chief programmers, are listed in 
the editor’s preface. There are some famous names inthe list. 

continued 


THE BEST PRICE 


Introducing Generic CADD 3.0™ Generic CADD is showing 


Faster than a speeding up virtually everywhere. Com- 
pencil! bined with our productivity 
PC WEEK says Generic modules, Generic CADD 3.0 


CADD: "strongly rivals some — gives engineers, designers 
of the best mid-range CAD and drafters sophisticated 
packages that cost thousands САР power on their personal 
of dollars." computer. 

And now it's even better! Tradespeople use Generic 
Generic CADD 3.0", still опу ^ CADD to make plans and 
$99.95, is faster, cleaner and change plans. Schools and 
prettier. Generic САРО 3.0is Universities are using Generic 


now up to 20% faster on CADO to change the way their 
redraws, has user definable students learn. 

line widths, named views, Business users have found 
the ability to'unerase" era- out that Generic CADD offers 
sures and dozens of additional the same kind of power over 
features! their business graphics that 


Inquiry 117 for End-Users. Inquiry U8 for DEALERS ONLY. 


spreadsheet programs give 
them with numbers! 

Where else can you get so 
much productivity for so little 
money? 

Call 800-228-3601 or 206-885- 
530/ for dealer nearest you. 
For updates of Generic CADD 
2.0 or LogiCADD 2.0, call: 
800-345-9194. 

Generic CADD 3.0 Not 

сору protected. 60-day money 
back guarantee. 


Generic 


Inquiry 47 


ЗОСАП allows you to 
Build True 3-Dimensional Geometry 
on your IBM personal computer. 


е Build Geometry on working plane or in 
unrestricted 3-D 

e Automatic Hidden Line removal 

е Modify, Save, and Combine 3-D models with 
other models 

e Seven standard views plus user defined 
rotations allow viewing from any angle 

° Interface geometry to other programs via 
formatted files 

e 256 levels, true 3-D intersections, 
automatic dimensioning 


$349 


CADSOFT Systems / P.O. Box 90056 
Indianapolis, IN 46290 / (317) 844-7127 


WHITE CRANE 
SYSTEMS 


404-454-7911 


| Suite151 


6889 Peachtree Ind. 


Boulevard 


Norcross, Georgia 
30092 
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Laptop Users: 


"Ihis thing is fabulous" 
John С. Dvorak* 


We couldn't agree more with John Dvorak, and couldn't 
have said it better: "Buy the Brooklyn Bridge from White 
Crane Systems... . It's a combination cable and software 
package that hooks the Toshiba or Zenith (and other MS- 
DOS laptops) to your PC, XT or AT via the serial port and 
allows you full access to all the disk drives of both 
machines for effortless file transfer (at 15K bits per 
second). ... Installation is a snap. It works first time out, 
no glitches. It's transparent. It’s great. And since it's 
priced at $129.95, it would be silly to buy an add-on drive 
for your MS-DOS laptop. 


“Call the company at (404)454-791] or write them at White 
Crane Systems, 6889 Peachtree Industrial Boulevard (Suite 
151), Norcross, GA 30092. My highest recommendation.” 


*Reprinted from PC Magazine 
February 10, 1987 

Copyright 1987 Ziff 
Communications Company 


WHITE садиг 


ME) 


Inquiry 336 for End-Users. 


Inquiry 337 for DEALERS ONLY. 


BOOK REVIEWS 


Unlike papers on other commercial systems, The INGRES 
Papers discuss at length not only successes but failures and 
demonstrate lessons learned during the development of the sys- 
tem. Because the authors' approach is always open and sincere, 
it is clear thattheir goal was to create a powerful but simple and 
usable (rather than deliberately complex) system. They have 
succeeded. 

The reader should take into account that INGRES is a full- 
function relational database management system rather than a 
flat-file system or a relational interface to a navigational sys- 
tem, too many of which are now proudly proclaimed as “rela- 
tional." I agree with the authors’ note: “We overestimated the 
ability of others to build relational systems and bring them to 
market.” 


Reevaluating Steps 

One whole section discusses traditional aspects of DBMS de- 
sign and implementation. Of interest here is the observation that 
the services of a very good general-purpose operating system 
(Unix) are often inadequate. Instead of their “not quite right” 
service to a comparable applications-specific one, a ‘“‘mini-OS” 
runs in user space. 

On a higher level, the authors provide convincing evidence 
that some common beliefs concerning DBMS performance en- 
hancements were just wrong. On a still higher level, it can be 
seen that query-processing algorithms, however important, are 
not the main aspect of a relational DBMS. In particular, the cor- 
responding algorithms in “university INGRES” had some 
drawbacks, but even the systems based on these algorithms were 
successful (the current commercial INGRES uses a rewritten 
query optimizer). 

The distributed INGRES is discussed in full. Though it is a 
very interesting project that more or less works, its success was 
limited by software engineering issues: It was impossible to suc- 
ceed simultaneously in three areas—application code (distri- 
buted INGRES itself), OS code (networking), and obtaining 
prototype (Ethernet) hardware. As the authors correctly note, 
smaller steps were needed. 


Historical Interfacing 

The story of user interfaces ranging from traditional embedding 
of the relational data sublanguage (QUEL), into a general-pur- 
pose programming language (C), and up to more recent and 
very interesting developments is told. As “it was clear to every- 
one that ordinary mortals did not want to use QUEL for data 
manipulation," more convenient means were designed and 
implemented. 

One of the best interfaces was designed through the use of 
forms—taking into account that a typical database-oriented pro- 
gram is at least 60 percent composed of code to manipulate the 
screen. In many user interface aspects, the designers of 
INGRES have done a pioneering job unusual for the develop- 
ment of a commercial system. 

Another important example brought forth in the book is 
RIGEL, a general-purpose language designed for developing 
database applications; note that the paper corresponding to that 
topic was published in 1979. RIGEL provides the (Modula-2- 
like) module facility for definition and use of high-level abstract 
database operations (like AssignProf and AddStudent) instead 
of low-level ones (e.g., insert, delete, and update). These 
high-level operations enforce the semantic integrity in a very 
natural manner. 

Also of interest and importance is the wide use of generators 
in RIGEL. These aspects provide a good, but not the only, ex- 
ample of DBMS design as a fruitful field for integrating differ- 
ent important computing concepts. 

continued 
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Genius Begins With À regt dea - 


But The lc | Just The Beginning 

What follows i E sthe time Bec denas task of giving 
form and function to the idea. 

That's why we concentrate on building into our soft- 
ware development systems functions and features 
that help you develop your software ideas in less time 
and with less effort. 

We've started 1987 by releasing new versions of 
our MS-DOS, Macintosh, Amiga, ROM, and Apple // 
C development systems. Each system is packed with 
new features, impressive performance, and alittle bit 
more genius. 
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New PC/MS-DOS * CP/M-86 * ROM 
Superior performance, a powerful new array offea- 
tures and utilities, and pricing that is unmatched 
make the new Aztec C86 the first choice of serious 
software developers. 


Aztec C86-p Professional System ....$199 
е optimized C with near, far, huge, small, and large 
memory + Inline assembler:+ Inline 8087/80287 + 
ANSI support + Fast Float (32 bit) + optimization 
options « Manx Aztec 8086/80x86 macro assembler 
* Aztec overlay linker (large/small model) * source 
level debugger * object librarian * 3.x file sharing & 
locking • comprehensive libraries of UNIX, DOS, 
Screen, Graphics, and special run time routines. 


Aztec C86-d Developer System...... $299 
e includes all of Aztec C86-p е Unix utilities make, 
diff, grep * vi editor * 6 + memory models » Profiler. 


Aztec C86-c Commercial System... .. $499 
• includes all of Aztec C86-d * Source for library rou- 
tines * ROM Support • CP/M-86 support • One year 
of updates. 


Aztec C86 Third Party Software 

A large array of support software is available for 
Aztec C86. Call or write for information. The following 
is a list of the most requested products: Essential 
Graphics * C Essentials * C Utility Library * Green- 
leaf Com. Ħ Greenleaf General * Halo • Panel • PC- 
lint e PforCe • Pre-C • Windows for C • Windows for 
Data C terp • db Vista • Phact е Plink86Plus е C-tree. 


М, ›/ М uu | | 
C compiler, 80801780 assembler, linker, librarian, 
UNIX libraries, and specialized utilities. 
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Aztec C li-c (CP/M-80 & ROM)........ $349 
Aztec СІ-а (СР/М-80).............. $199 
$199 


Aztec C80 (TRS-80 3&4) ....... - 
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Manx Software Systems 
І Industrial Way, Eatontown, NJ 07724 


tec C68k/Am 3 

New Amiga Release 
Amiga user groups across the USA voted Aztec 
C68k/Am release 3.3 the bestSoftware Development 


System for the Amiga. Release 3.4 is more impres- 
sive. 


Aztec C68k/Am-p Professional 
A price/feature/performance miracle. System in- 
cludes: optimized C » 68000/680x0 assembler • 
68881 support e overlay linker « UNIX and Amiga 
libraries * examples. 


Aztec C68k/Am-d Developer ........ $299 
The best of Manx, Amiga, and UNIX. System in- 
cludes: all of Aztec C68k/Am-p * the Unix utilities 
make, diff, grep and vi. 


Aztec C68k/Am-c Commercial. ...... $499 
Aztec C68k/Am-d plus source for the libraries and 
one year of updates. 


New Mac nt sl Release 

For code quality, reliability and solid professional 
features, Aztec C for the Macintosh is unbeatable. 
Thisnewrelease includes features and functions not 
found in any other Macintosh C development system. 


Aztec C68k/Mac-p Professional . ... . . $199 
е optimized C » 68000/680x0 assembler » 68881 
support © overlay linker е UNIX and Macintosh li- 
braries % examples. 


Aztec C68k/Mac-d Developer. ....... $299 
The best of Manx, Macintosh, and UNIX. System in- 
cludes: all of Aztec C68k/Am-p * the Unix utilities 
make, diff, grep * vi editor. 


Aztec C68k/Mac-c Commercial ...... $499 
Aztec C68k/Am-d plus source for the libraries and 
one year of updates. 
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Aztec C65 is the only commercial quality C com- 
piler for the Apple Il. Aztec C65 includes C compiler, 
6502/65C02 assembler, linker, library utility, UNIX li- 
braries, special purpose libraries, shell development 
environment, and more. Ап impressive system. 


Aztec C65-c Commercial ........... $299 
e runs under ProDOS e code for ProDOS or DOS 3.3 
Aztec C65-d Developer............. $199 


° runs under DOS 3.3 * code for DOS 3.3 


Aztec ROM Systems 
102/65C02 • 8080/Z80 » f 086/ 80х86 • 680xí 

Ап ІВМ or Macintosh is пої only a less expensive 
way to develop RCM code, it’s better. Targets include 
the 6502/65C02, 8080/280, 8086/80x86, and 680x0. 

Aztec C has an excellent reputation for producing 
compact high performance code. Our systems for 
under $1,000 outperform systems priced at over 
$10,000. 


Initial Host Plus Тагдеї............. $750 
Additional Targets ................ $500 
ROM Support Package........ s. a 9900 


Vax, Sun, PDP-11 ROM HOSTS 
Call for information on Vax, PDP-11, Sun and other 
host environments. 


rime - 
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These С development systems are unbeatable for 
the price. They are earlier versions of Aztec C that 
originally sold for as much as $500. Each system 
includes C compiler, assembler, linker, librarian, 
UNIX routines, and more. Special discounts are 
available for use as course material. 


CORME рени сни освоена $75 
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: Development Systems 

Most АтїесС systems are available as cross devel- 
opment systems. Hosts include: PC/MS-DOS, Mac- 
intosh, CP/M, Vax, РОР-11, Sun, and others. Са! for 
information and pricing. 


\ I7 
FAL 
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To become a user call 800-221-0440. From NJ ог 
international locations call 201-542-2121. Telex: 


| 4995812 or FAX: 201-542-8386. C.O.D., VISA, 


MasterCard, American Express, wire (domestic 


| and international), and terms are avaifable. One 


and two day delivery available for all domestic and 
most international destinations. 

Aztec C is available directly from Manx and from 
technically oriented computer and software stores. 
Aztec Systems bought directly from Manx have a 30 
day satisfaction guarantee. 

Most systems are upgradable by paying the differ- 
ence in price plus $10. Site licenses, OEM, educa- 
tional, and multiple copy discounts are available. 


== To order or for more information call today. 
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In NJ or international call (201) 542-2121 e TELEX: 4995812 


MS is a registered TM of Merosot, Inc, CP/M TM DRL HALO TM Media Cybernetics. PANEL TM Roundm® Computer Systems. |. 
PHACT TM PHACT Assoc.. PRE-C. Ропк.86. Plink-B6 +. P-Force TM Phoenix, db Vista TM Raima Cor ер. Cte 

ware С-гее TM Faucom.Inc., Windows for C. Windows far DATA TM Creative SotuBons, Appte fl, Macintosh TM Apple. Inc.. TAS-80 TM 
Radio Shack, Amiga TM Commodore Inl t., Unix TM АТАТ, Vax TM DEC, Aztec TM Manx Soliware Systems 
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Protect Your 
Private Parts. 


At Rainbow Technologies, we think protecting 
software developers’ investments is very serious 
business. That’s why we designed the first fully 
effective security solution for software running on 
PCs and other computers. 


Our family of virtually impenetrable Software 
Sentinel hardware keys provides the highest level of 
software protection the developer can get. While 
remaining invisible to the end user. 


Take a look. 


2 Key Sentinel Family Features. 


Prohibits unauthorized use of software 9 No need 
for copy protection 9 Unlimited backup copies 9 
Virtually unbreakable © Pocketsize key о Trans- 


parent operation D Transportable 


Software 
Sentinel. 


O Algorithm technique 
(Never a fixed response) 
O Serial or parallel port version 
O Minimal implementation effort 
O Higher level language 
іпжегѓасеѕ included 
О 100 times faster than fixed- 
response devices (1 ms) 


O Runs under DOS and Xenix, 
on IBM PC/XT/AT and 
compatibles 


Software 
Sentinel-C. 


O For developers who want to 
customize or protect multiple 
packages with one device 


О 126 bytes of non-volatile 
memory that is programmed 
before shipment of software 

о We supply a unique 
programming adapter for 
programming the unit 

O Higher level language 
interfaces included 

O Runs under DOS on 
PC/XT/AT and compatibles 


O Parallel port version only 
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Software 
Sentinel-W. 


O Designed for workstations, 
supermicros and minicomputers 

O Serial port only (modem-type) 

O Algorithm technique 

О We provide detailed interface 
specifications Developer 
creates a port driver 


O Interface requirements: 25 pin 
DB25P or DB25S; 
RS232/RS422/RS423 

O Only signals used: DTR & RTS 
from computer; signal ground; 
DSR or optional DCD from 
Software Sentinel-W or external 
device. TXD, RXD, CTS, RI 
passed through. 


Call For Software Sentinel 
Evaluation Kit Pricing. 


For more information on the 
Software Sentinel family, contact 


(С RAINBOW 


17971-Е Skypark Circle 
Irvine, CA 92714 


or call (714) 261-0228 


Inquiry 265 


BOOK REVIEWS 


New-Generation Applications 

Nontraditional database applications are also considered at 
length. Stonebraker notes that corresponding extensions to the 
relational model should be of “great power at very small cost in 
intellectual complexity,” an admirable goal. Some great discov- 
eries in computing (like the relational model itself) can be char- 
acterized in such a manner. It is well known that the problem 
with older, and even some newer, database systems is excessive 
complexity. 

The authors show paths to new-generation DBMSs and im- 
plement them by extending an existing commercial system. Of 
special merit are the use of abstract data types for domains and 
extending the DBMS with long free-format text document pro- 
cessing facilities. Work in these areas is flourishing in the data- 
base community, and the decisions made and implemented by 
INGRES’s authors are both simple and elegant. 


New Designs 

The issue of assuring semantic integrity through the use of P. 
Chen's entity-relationship (ER) model in database design and 
with interesting ways of access path design is a large part of this 
last section. А semantically correct database schema can be de- 
signed at once in a simple top-down manner if we use the ER 
concepts instead of creating first a more or less arbitrary collec- 
tion of relations and then normalizing them. 

Formal normalization is not a very natural process; it's like 
writing astructured program by formally and syntactically elim- 
inating goto from an unstructured one. In both cases, a program 
and a schema should be semantically correct from the begin- 
ning; in both cases the creation of a correct object is much sim- 
pler. The interested reader can read the variety of papers on nor- 
malization and normal forms that seem to have had little impact 
on actual database design. А new normal form, to quote Stone- 
braker, is the thing least needed by a database community. 


А Coherent Whole 

Each of the papers except one was coauthored by the INGRES 
project leaders. As a result, the papers have some overlap, but 
they do constitute a coherent whole. The reader should be cau- 
tious with respect to papers published in 1975 and 1976, as they 
contain *naive comments" carefully noted by Stonebraker in his 
section introductions. Not noted in such a manner is the use of 
the term "domain" instead of "attribute" іп several of these 
papers. These two terms should be clearly distinguished; they 
are used properly only in papers published in 1981 and later. I 
disagree with the statement that existing systems do not support 
sophisticated domain definition; at least one system that I co- 
authored does this support, at least partially (see SIGMOD 
Record, volume 13 , number 2, 1983, page 64). 

The INGRES Papers presents important and diverse aspects 
of DBMS design and development, including software engi- 
neering issues connected with a large project. The authors sin- 
cerely present the lessons they learned. Their experience will be 
useful not only for DBMS designers and sophisticated users, but 
also for large project developers. The book can best be used as 
supplementary reading in a DBMS course. 

For readers of BYTE who too often encounter claims of a 
DBMS being relational and who are really interested in data- 
bases, this well-written book offers a splendid opportunity to get 
acquainted with various aspects of a full-function relational 
DBMS on its way to being a new-generation one. 8 


Haim Kilov (Karl Marx St. 75-13, Riga 11, U.S.S.R.) is in- 
volved in both the design and implementation of relational data- 
base management systems and computer science education. His 
papers and reviews have been published in the U.S.S.R. and in 
the 0.5, 
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MODEL 3500 $499.95 
35 MHz DUAL TRACE OSCILLOSCOPE 
Wide bandwidth and exceptional 1mV/DIV sensitivity 


WARRANTY 


+ Fully over-load protected 
ж Input impedance: 11M ohm 
ж 162 x 28 x 17mm, weighs 75 grams 


make the Model 3500 a powerful diagnostic tool for 
engineers or technicians. Delayed triggering allows any 
portion of a wavefonn to be isolated and expanded for 
closer inspection. Variable Holdoff makes possible the 
stable viewing of complex waveforms. 


* Lab quality compensated 10X probes included 
* Delayed and single sweep modes 
* Z Axis intensity modulation 

ж X-Y operation * Bright 5" CRT 


ON ALL 
MODELS 


"77" ORDER TOLL FREE 
JOR INSTRUMENTS 800-538-5000 


(408) 866-6200 е FAX (408) 378-8927 е Telex 171-110 ОН VISIT OUR RETAIL STORE 
COPYRIGHT 1986 JDR MICRODEVICES 1256 SOUTH BASCOM AVE. 
THE JDR INSTRUMENTS LOGO IS A REGISTERED TRADEMARK OF JDR MICRODEVICES. SAN JOSE, CA. (408) 947-8881 


JDR INSTRUMENTS IS A TRADEMARK OF JDR MICRODEVICES. 
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systems 


GoldWorks changes 
the economics of expert 
system building. 


GoldWorks, formerly code-named 
Acorn, is designed for professional 
software developers who need to 


build serious expert systems and inte- 
grate them with conventional applica- 


tions running on 286- and 386-based 
PCs. It combines the best features of 
high-end expert system tools with 
the ability to develop and deliver 
expert systems inexpensively, on 
advanced PCs. 


Developers fy 
Interface 


| карп c 
|j Golden Common LISP 


Gold Works is the most comprehensive expert system tool 
available far advanced PCs. 


Works like a shell. 


GoldWorks gives you the best 
features of an expert system shell. 
Withthe easy-to-use menu interface, 
you can rapidly prototype and build 
expert system applications without 
knowing the underlying program- 
ming environment. Апа you get the 
GoldWorks tutorial, the San Marco 
LISP Explorer? tutorial, an on-line 
help system, and example applica- 
tions to get you started quickly. 


Works like a toolkit. 
GoldWorks gives you the best 
features of an expert system toolkit. 
You can access the underlying pro- 


Now you can build and 
deliver serious expert 
on advanced PCs. 


Works to integrate expert 
systems with conventional 


PC applications. 
With Gold Works, you can integrate 


gramming environment to extend 
and customize the system for your 
specific applications. Апа you can 
address up to 15 MB of extended 
memory on the PC AT (and even 


more on 386-based PCs). expert system applications with 
. dBASE III and Lotus 1-2-3... integrate 

Works like expert system C routines and libraries into your 
tools previously available ^ expert systems... and build and de- 
only on high-end work- dver expert Systems in network 
stations . . . at a fraction | 
of the cost Works the way you want 

GoldWorks sets а new standard for @П expert system builder 
expert system development and deliv- to work. 


ery on advanced PCs. You get frames 
with multiple inheritance for flexible 
knowledge representation. Rules 
supporting integrated forward and 
backward chaining for powerful 
inferencing. Object programming 
for developing modular applications. 
Plus advanced features for controlling 
the inferencing process, including 
rule sets, sponsors, rule priorities, 
certainty factors, and extensive rule 
inspecting and debugging facilities. 
All on conventional hardware— 

the PC you already use. 


Works to develop and 


deliver your expert systems. 


GoldWorks is the only tool that 
lets you develop and deliver serious 
expert systems оп PC ATs. And 
GoldWorks also takes advantage of 
PCs based on Intel's powerful 80386 
processor, including the COMPA 
DESKPRO 386 and Gold Hill's 
386 LISP System. 


Gold Works from Gold Hill sets the 
standard by which all other expert 
system tools will be measured. It was 
extensively field-tested by developers 
in dozens of major corporations. And 
GoldWorks is backed by Gold Hill's 
comprehensive customer support, 
training and consulting programs. 

Now you have the expert system 
builder that works the way you want 
to work—GoldWorks. To see how it 
works, order our unique Demonstra- 
tion Kit, including full color video and 
complete User's Guide. It's only $49 
postpaid, refundable with your 
GoldWorks purchase. To order, call 
toll-free: 


1-800-242-5477. 


In Mass., call (617) 492-2071. 


GoldWorks from Gold Hill. 
The expert in AI on PCs. 


Gold Hill Computers, Inc. 


Q 
y VN 163 Harvard Street 


Cambridge, MA 02139 
GOLD HILL 


© Copyright №8", Сокі Hill Computers, Inc. Сокі Hill. Gold Works, GCLISP, and 386 LISP System arc trademark of Gold Hill Computers, Inc. San Marco LISP Explorer is a registered 
tradcmark of San Marco А sociates, Lotus is a registered trademark and 1-2-3 isa trademark of Lows Development Corporation. dBASE is a trademark of Ashton-Tair. ІВМ and [BM РС-АТ 
arc registered trademarks of Internationa! Business Machines Corporation. Intel is a registered trademark and 80286 and 80386 are trademarks of Intel Corporation. COMPAQ and 
DESKPRO 386 are trademarks of COMPAQ Computer Corporation. 


JUNE 1987 * BY TE 97 


In addition to our full line of XT and АТ compatible boards. Turn-Point America is pleased to introduce a range of products for use іп developing 
multiuser systems. Whether you are interested іп а Local Area Network or a Time-sharing system. Turn-point can supply all your needs. 


а. Baby AT Motherboard $465.00 
e 100% IBM AT compatible 
e 10 Mhz with Zero wait states 
e XT size board and mounting holes 
€ Serial port on board 
e Setup programs included 


b. Ram-Master AT Multi-function w/0k $175.00 
ө Up to 3.5 Mb of expansion memory for AT 
€ Up to 4 serial ports (1 installed) 
€ ] Parallel printer port 
е ] Game adapter port 
e Ideal for multi-user applications 


c. Ram-Master Plus Multi-function w/0k 150.00 
e All features of basic Ram- Master 
® Battery backed-up clock if using on XT 
ә 2 Serial ports 
ө ] Parallelprinter port 
ө ] Game adapter port 
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d. Top-Net Local Area Network Board $250.00 


e ] Mbit/sec data rate 
e Up to 4000 ft. cable length 
€ Up to 64 Stations 
Starter Ifit: $495.00 
e 2 Network boards 
е Complete software and manual 
e 30 ft. twisted pair cable 
e Optional IBM Network and Novell drivers 
ө Software allows any workstation to be a 
printer server 
€ System software includes extensive utilities 
ө System support for Telex server 


e. Mighty Mo 1200 Baud Internal Modem $79.00 


è Full Bell and CCITT compatability 

e 10096 Hayes command set compatability 
e Line quality monitoring and equalization 
e Adaptive dialing 

ө Local/remote loop tests and self test 
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TRADEMARKS and REGISTERED TRADEMARKS: ІВМ AT-International Business Machines Corp., Novell-Novell Inc. 


f. Ram-Master Extended Memory Board w/0k $95.00 
€ Up to 2 Mb of expansion memory 
€ Full Lotus/Intel compatibility 
€ User configurable as conventional 
memory, extended memory or both 
e Software included supports 8 mb on XT or AT 


g. Multi VO Plus for XT or AT $130.00 
€ Up to 4 serialports (1 installed) 
9 ] Parallel printer port 
ө | Game adapter port 
ө 1.2 Mb/360k floppy controller 
ө Battery backed-up clock if using on XT 


h. Accelerator 286 $295.00 
e 10 Mhz clock speed 
e 80286C PU 
e 80287 support at Bor 10 Mhz 
€ 8k of Zero wait state cache memory 
e Switchable B08B in system for compatibility 


Be | 
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VISA and MasterCard accepted 


To order call 1-800-247-6413 


Turn-Point America 
РО Box 71016 

15O N. Center St, Suite 224 
Reno, NV 89570 

Tel: (702) 786-4484 

Telex: 650 308 4898 MCI 
Fax: (702) 826-6741 
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by the BYTE editorial staff 


FIRST IMPRESSIONS: 


The IBM PS/2 Computers 


The Personal System/2—including a 32/16-bit bus, 
new operating systems, and new graphics 
systems—redefines IBM's microcomputer standards 


he timing was almost 
perfect: Just weeks after 
Apple launched the 
68020-based Mac II, es- 
tablishing a new stan- 
dard that will dominate Apple products 
for some time to come, IBM announced 
an entire new line of personal computers 
(complete with a different bus and two 
new operating systems) that might simi- 
larly set the standard for 80x86-based 
systems. 

IBM's Personal System/2 family in- 
cludes a low-end 8086-based machine, 
two mid-range 80286 systems, and a 32- 
bit 80386-based system that is arguably 
one of the most powerful microcomputers 
yet. (See table 1.) 

Unlike the previous line of IBM desk- 
top PCs, all the new systems have: 3%- 
inch floppy disk drives (not a 5 4 -іпсһ 
floppy in the group, though you can add 
one externally), on-board graphics sup- 
port, heavy use of custom logic chips and 
surface-mount technology, and a simple, 
modular assembly technique. IBM 
claims that, because of the modular con- 
struction, the new computers are three 
times more reliable than the previous 
IBM desktop machines. Service, when 
needed, will be simpler: with practice, 
you can assemble or disassemble the 
PS/2 machines inless than a minute. 


Principal contributors to this article in- 
clude (alphabetically) Richard Grehan, 
Philip Lemmons, Rich Malloy, Tom 
Thompson, Eva White, Gregg Williams, 
and Stanley Wzola. All are BYTE staff 
members. 
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The PS/2 systems feature colorful ana- 
log video displays and a keyboard that re- 
sembles the "enhanced" AT keyboard, 
except for three LED indicators for the 
three Shift-Lock keys. They can also use 
an optional two-button mouse ($95), the 
first mouse ever offered by IBM. 

Contrary to rumor, allthe systems use 
off-the-shelf Intel microprocessors and 
do not appear to employ any extraordi- 
nary measures to dissuade imitators—al- 
though the complex custom gate arrays 
will give clone makers pause. IBM also 
will not publish the PS/2 BIOS listing or 
the circuit diagrams and electrical char- 
acteristics of the new gate arrays, but it 
will publish the entry points of the BIOS 
and the electrical signals on the new ex- 
pansion slots. 


Basic Hardware: The Model 30 
The Personal System/2 Model 30 uses an 
8086 microprocessor running at 8 MHz 
with no wait states. It comes with 640K 
bytes of memory and two 3!Z-inch floppy 
disk drives that store 720K bytes each. It 
also has three standard IBM PC-style ех- 
pansion slots, which are mounted side- 
ways in the machine to conserve space. 
Much of the circuitry formerly provided 
by expansion boards now resides on the 
motherboard: an improved version of the 
ІВМ Color Graphics Adapter (ССА), 
serial and parallel ports, a clock/calen- 
dar, and a floppy disk drive controller. 
Because of the higher clock speed, a 
16-bit-wide data path, and new support 
chips around the 8086, IBM says the 
Model 30 can perform at up to 2% times 
the speed of a PC XT. 


A two-floppy Model 30 costs $1695; a 
version with a single floppy drive and a 
20-megabyte hard disk costs $2295. АП 
you need to complete a Model 30 system 
are a monitor ($250 to $685) and version 
3.3 of DOS ($120). 


Models 50, 60, and 80 

The group of higher-end machines con- 
sists of the 80286-based Models 50 and 
60 and the 80386-based Model 80. They 
have all the features of the Model 30, with 
three major differences: They use a pro- 
prietary bus called the Micro Channel, 
they have on-board support for a new 
graphics standard that is better than the 
Enhanced Graphics Adapter (EGA); and 
they use 1.44- megabyte floppy disk 
drives that can also read and write to the 
720K byte floppies. 

These systems also use a high-speed 
hard disk controller, with a 1:1 interleave 
factor (AT-class hard drives usually use a 
3:1 interleave). This interleave factor is 
made possible in part by a “burst” mode 
in the bus that allows high-speed data 
transfers. Models 60 and 80 also have an 
ESDI (enhanced small device interface) 
adapter available for high-speed data 
transfer to a hard disk. With these fea- 
tures Models 60 and 80 have six times the 
data-transfer rate of the AT. 

Models 50 and 60 are essentially the 
same machine; they differ primarily in 
size and storage capacity. Both use an 
80286 running at 10 MHz and can sup- 
port an optional 10-MHz 80287. Both 
computers come with a megabyte of 
memory and a 16-bit version of the Micro 

continued 


Тһе ІВМ Personal System/2 Computers. 
From left to right, 
the Models 80, 50, 30, 60. 


Photographs by Paul Avis JUNE 1987 ° BY TE 101 


PERSONAL SYSTEMS/2 


Channel bus. The Model 50, however, is 
a small-footprint desktop system with 
three open expansion slots, while the 
Model 60 is a larger, floor-standing 
“deskside” system with seven available 
expansion slots. 

The Model 50 comes with a 20-mega- 
byte hard disk and costs $3595. The 
Model 60 is available in two versions: 
The Model 60-041 has a 44-megabyte 
drive and costs $5295; the Model 60-071 
includes a 70-megabyte hard disk and an 
ESDI for $6295. 

IBM estimates that with the faster 
clock speed, the new bus, and the faster 
drive controller, these systems will per- 
form at over twice the speed of the AT. 

The Model 80 is IBM’s first 80386- 
based system. It uses a standard Intel B1- 
version 80386 CPU chip—the same chip 
used in the Compaq Deskpro 386. The 
Model 80, which will be available in 


July, comes with 1 to 2 megabytes of 
memory (using 1-megabit chips) and а 
32-bit version of the Micro Channel bus. 
It is a deskside system that resembles the 
Model 60 and, like the 60, it has seven 
expansion slots, three of which are for 
32-bit boards. The Model 80-041 has a 
44-megabyte hard disk and will sell for a 
base price of $6995. The 80-071 has a 
70-megabyte hard disk and a base price of 
$8495. Both of these systems have a clock 
speed of 16 MHz. Thethird version of the 
Model 80, the 80-111, will have a clock 
speed of 20 MHz, 2 megabytes of mem- 
ory, and a 115-megabyte hard disk. It 
will be available in the fourth quarter of 
this year for $10,995. IBM estimates the 
performance of the Model 80 to be about 
3% times that of an AT. 

The Model 80 will compete with 
Apple's powerful 32-bit Mac II, at least 
on the hardware level. However, the Mac 


The Model 80—IBM's first 80386-based 
system—will compete head-to-head 
with Apple's powerful 32-bit Macintosh II. 


MODEL 80 
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II's system software is already in place 
and available; OS/2, the major new oper- 
ating system for the PS/2 family, might 
still be as much as a year away from re- 
lease. See the text box "IBM PS/2 Model 
80 vs. Mac II,” which highlights some of 
the similarities and differences between 
the two machines. 


New Video Standards 

The PS/2 family uses three new video 
standards: the low-end Model 30 has an 
МССА (multicolor graphics array) sys- 
tem; the Models 50, 60, and 80 have a 
VGA (video graphics array) system; and 
there is an optional high-resolution sys- 
tem called the 8514/A. 

Model 30's MCGA system consists of 
two special gate arrays, 64K bytes of 
dual-ported RAM, a 16K-byte static 
RAM character generator, and custom 

continued 
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Table 1: A summary of the characteristics of the IBM Personal System/2 computers, Models 30, 50, 60, and 80. 


Model Model 30-021 ‘Model 50-021 Model 60-041 Model 80-041 Model 80-111 

(notes 1,2) (8530-021) (8550-021) (8560-041) (8580-041) (8580-111) 

Microprocessor 8086 80286 80286 80386 80386 

Processor speed 8 MHz 10 MHz 10 MHz 16 MHz 20 MHz 

Socket for which 8087 80287 80287 80387 80387 

numeric coprocessor? 

Wiath of system-bus 16 bits 16 bits 16 bits 32 bits (note 12) 32 bits (note 12) 

data path 

Standard RAM 640K bytes 1 megabyte 1 megabyte 1 megabyte 2 megabytes 

(note 9) 
Maximum RAM 640K bytes 7 megabytes 15 megabytes 16 megabytes 16 megabytes 
(note 3) 

Standard ROM 64K bytes 128K bytes 128K bytes 128K bytes 128K bytes 

Total number of slots 3 4 (note 5) 8 (note 5) 8 (note 5) 8 (note 5) 

Type of slots IBM PC Micro Channel Micro Channel Micro Channel Micro Channel 

Operating system(s) DOS 3.3 DOS 3.3, О5/2 DOS 3.3, OS/2 DOS 3.3, OS/2 DOS 3.3, OS/2 

available 

Standard floppy disk 3¥%2-inch, 720K 32-inch, 1.44 32-inch, 1.44 3Vo-inch, 1.44 3Vo-inch, 1.44 

size and capacity (note 4) megabytes megabytes megabytes megabytes 

(note 6) (note 7) (note 7) (note 7) 

Hard disk supplied 20 megabytes 20 megabytes 44 megabytes 44 megabytes 115 megabytes 
(notes 8 and 10) (note 9) (note 13) 

Maximum hard disk (note 4) 20 megabytes 88 megabytes 88 megabytes 230 megabytes 

capacity (note 11) (note 10) 

Standard MCGA VGA, EGA, MCGA VGA, EGA, MCGA VGA, EGA, MCGA VGA, EGA, 

graphics modes MCGA 

Able to use no yes, with optional yes, with optional yes, with optional yes, with 

1024 by 768 board using 1 slot board using 1 slot board using 1 slot optional board 

IBM 8514 Color Display? using 1 slot 

Location of on desk on desk on floor, standing on floor, standing on floor, 

main system unit vertically vertically standing 

vertically 

System price (note 14) $2295 $3595 $5295 (note 8) $6995 (note 9) $10,995 

Availability now now now July 1987 4th quarter 1987 

Major improvements М/А 80286, тоге more slots, 80386, 20-MHz clock, 

over model to the left memory, VGA, more memory 32-bit slots more RAM on 

Micro Channel motherboard 


1. For details of the graphics modes, see the main text. 
2. All the computers have their video circuitry, serial port, parallel port, pointing-device port, and time-of-day clock on the motherboard. They connect to an analog RGB or 


slats 


monochrome monitor. A two-button mouse is available but not required. All computers can interface to an IBM 200-megabyte optical disk drive (external for Models 30 and 50, 
internal or external for Models 60 and 80). 
3. You can expand memory further by using plug-in boards that meet the Lotus/Microsoft/Intel memory-board specification. 
4. Another version of the Model 30, the Model 30-002, has a second 3'7z-inch floppy disk drive in place of the 20-megabyte hard disk; it costs $1695, Presumably, the Model 30 can 
use any hard disk that attaches to the computer via an IBM PC plug-in board. 
5. The hard disk interface board occupies one of these slots. 
6. The Model 50 contains space for another internal 3Vz-inch, 1.44-megabyte floppy disk drive. 
7. This computer has room for another internal 3¥2-inch, 1 .44-megabyte floppy disk drive and for a second internal hard drive or optical disk drive. 
8. The Model 60 comes in a second model, Model 60-071, that is identical to the 60-041 except for its hard disk size, which is 70'megabytes, its price is $6295. 
9, The 16-MHz Model 80 also comes in a second modei, the Model 80-071, that is identical except for its hard disk size, which is 70 megabytes, and a total of 2 megabytes of RAM; 
its price is $8295. 
10. The -071 model's 70-megabyte drive uses an ESDI disk interface running at 10 megabits per second, which i is twice as fast as the ST 506 interface used on the 44-megabyte 
drive. 
11. The Model 60-071 can have a maximum of 185 megabyles of hard disk storage. 
12. All Model 80s have 8 slots, 3 of which can support either 16- or 32-bit boards. One 16-bit slot is sed bythe hard disk. 
13. Both the standard and the optional hard disk on the Model 80-111 use the ESDI disk interlace and are driven at 10 megabits per second. 
14. Prices do not include operating system(s) chosen by user (8120-8795) or manuals ($45-$125 each). 
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IBM PS/2 Model 80 


vs. Мас 


H ow does the price of IBM’s new 32-bit machine compare with Apple’s 
recently introduced 32-bit Macintosh II? At first glance, the prices look 
pretty even, but look closely at the standard equipment: 


IBM’s PS/2 
Model 80-041 


16-MHz 80386 

1 megabyte of RAM 
1.44-megabyte floppy 
44-megabyte hard disk 
3 open 32-bit slots 

4 open 16-bit slots 
keyboard 

video card 


Price: $6995 


Apple's Mac II 
Model HD40 


16-MHz 68020 

] megabyte of RAM 
800K-byte floppy 
40-megabyte hard disk 
5 open 32-bit slots 


keyboard 

video card 

68881 coprocessor 
system software 
13-inch color monitor 
Price: $6996 


To get a PS/2 that has features comparable to what comes standard with the 
high-end color Mac II, you'd have to add these options: an 80387 math copro- 
cessor ($795); a 12-inch color monitor ($685); and the OS/2 operating system 
($325), which doesn't yet have graphics and windowing. Tack the costs of the 
options onto the cost of the Model 80 and the price tag reads more like $8800, 
making the Mac II about $1800 less expensive. You'd have more than enough 
left over to buy AST Research's Mac286 board ($1499), which lets the Mac run 


MS-DOS programs. 


= 
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е High Screen Content 2: 


The 8514 color monitor provides resolution up to 1024 by 768 pixels. 
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circuitry that implements a 256- by 18-bit 
color palette. 

The system supports several modes: 
80-column text (with 640- by 400-pixel 
total resolution, 8- by 16-character box, 
16 of 256K colors), 320 by 200 graphics 
(with 256 of256K colors, 8- by 8-charac- 
ter box), 640 by 200 graphics (with 2 of 
256K colors, 8- by 8-character box), and 
640 by 480 graphics (with 2 of 256K 
colors, 8- by 16-character box). Àn op- 
tional board lets the system boost the text 
mode resolution to 720 horizontal pixels 
and allow a 9- by 16-character box. 

In each mode, you can use any of 
262,144 possible colors. Although the 
resolution in the 320 by 200 graphics 
mode is low, the large number of colors 
available on the screen at one time (256) 
and the large number of possible colors 
(262,144) gives the system the ability to 
produce some striking graphic images. 

The MCGA can emulate the old CGA 
graphics for programs that use it, but can- 
not emulate ЕСА graphics without a spe- 
cial adapter card. 

The УСА system is standard on 
Models 50, 60, and 80, and optional on 
Model 30. УСА is based оп one gate 
array containing 12,750 gates. In addi- 
tion to the modes supported by the 
MCGA, the УСА supports the EGA 
graphics standard and the following addi- 
tional modes: text (720 by 400 total reso- 
lution, 9- by 16-character matrix) and 
640 by 480 graphics (16 of 256 colors). 
The УСА arbitrates between the video 
memory and the processor, and the video 
memory and display circuitry. 

The optional 8514/A graphics adapter 
uses the systems' auxiliary video connec- 
tor, a 20-pin connector in line with one of 
the 16-bit Micro Channel slots. A video 
card plugged into this slot can substitute 
its own pixel and/or timing signals for 
those on the motherboard, providing a 
way to produce different kinds of video 
displays without replacing the video cir- 
cuitry on the motherboard. In this way, 
the 8514/A supports a high-resolution 
mode of 1024 by 768 pixels on one of 
IBM's new monitors, the 8514. With an 
optional memory-expansion card, it can 
display 256 colors out of a possible 
262,144 atthis resolution. At a lower res- 
olution (640 by 480), the 8514/A adapter 
can provide additional capabilities such 
as programmable character fonts, pro- 
portional spacing, and patterned area 
fills. The 8514/A costs $1290. 


Analog Monitors 

Both the MCGA and the УСА systems 

can work with any of four new analog 

monitors: a medium-resolution mono- 

chrome monitor, two medium-resolution 
continued 
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The Diconix 150. Take it or leave it. 


The world’s most portable printer performs as well at your desk 
as it does when you’re on the road. The small footprint reduces 
desktop clutter, while it enlarges a small budget. 1177) 


The Best 
of 1986 


in the U.S.. tor the dealer nearest you, n v: 
сай 1-800-DICONIX Telex: 288-280 [®) (69) N ID ( 
In Europe, for the distributor т = > А 
nearest you, call (4121) 37 56 04 A Kodak Company 

Telex: 454-199 TXC CH 3100 Research Boulevard 


See us at COMDEX Spring, Dayton, Ohio 45420. 


Booth 1452. 


color monitors, and а large, high resolu- 
tion color monitor. Each monitor has a 
horizontal refresh rate of 31.75 KHz and 
a vertical refresh rate of either 50 or 70 
Hz. Total bandwidth is up to 70 MHz. 

The Model 8503 monochrome moni- 
tor measures 12 inches diagonally and 
costs $250. It uses IBM’s version of a 
paper-white phosphor and shows no 
flicker or unsteadiness. Both the MCGA 
and the VGA can automatically detect the 
presence of this monitor and generate a 
monochrome image by using the 6-bit 
green component of the video signal to 
get 64 shades of gray. 

The 8512 color monitor measures 14 
inches diagonally and costs $595. The 
8513 is similar to the 8512 but is slightly 
smaller (12 inches) and has a finer dot 
pitch (0.28 mm); it costs $685. 

The 8514 is a 16-inch color display 
that is compatible with the 640-by-480 
mode of the VGA and MCGA, and can 
accommodate the 8514/A video system’s 
1024-by-768 resolution. It costs $1550. 

All ofthe monitors except the high-res- 
olution 8514 are available now; the 8514 
will be available in July. 


The Model 30 is 
up to 272 times as fast 
as an XT. 
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BIOS Compatibility 

The biggest news about the BIOS (basic 
input/output system) contained in the 
ROM of all the PS/2 computers 15 that it 
is almost entirely entry-point-compatible 
with the old BIOS. This means that any 
software that accesses system functions 
by calling BIOS routines (e.g., using the 
disk, changing the video display) will 
workon the new PS/2 machines. 

The PS/2 Model 30 is compatible at 
the BIOS level with the older IBM PC, 
PC XT, Portable PC, and PC Convertible 
and with most hardware interfaces. It is 
designed to maintain compatibility with 
as much software developed for the PC as 
possible. Unfortunately, code that de- 
pends on a set execution time will not run 
correctly because the Model 30 runs 
faster than the PCs (8 MHz versus 4.77 
MHz). 

The PS/2 Models 50, 60, and 80 have a 
superset of the standard PC BIOS. The 
compatibility BIOS (or CBIOS) can ad- 
dress up to 1 megabyte of memory; it lets 
you run most of the currently available 
software. The Advanced BIOS (or 
ABIOS) provides support for multitask- 
ing operations and can address up to 16 
megabytes of memory. 

The BIOS on the Model 30 resides in 
two 27256 ROMs. The BIOS for the 
Models 50 and 60 is contained in a set of 
four 27256 ROMs and takes 128K bytes. 
As with previous models of IBM com- 


Capacity 


LI 


LN ee 


MODEL 30 


106 BYTE * JUNE 1987 


puters, each BIOS ROM module has a 
model identification byte located at 
FOOO:FFFE hexadecimal. 

IBM has changed some of the BIOS in- 
terrupts, but the changes make little prac- 
tical difference. For example, interrupts 
ОВ and OC hexadecimal (communica- 
tions), OD (alternate printer), and OF 
(printer) are now reserved. Interrupt 15 
hexadecimal, which was the Cassette I/O 
System Extensions, has been relabeled 
System Services, though it still performs 
the same functions. Interrupts 40, 41, 46, 
and 4A hexadecimal were reserved, but 
now control Diskette BIOS Revector, 
Fixed Disk Parameters, and User Alarm 
respectively. Interrupts 71 through 74, 
76, and 77 hexadecimal are now ге- 
served; they had been IRQ 9 through 12, 
14, and 15 (decimal). And interrupts F1 
through FF hexadecimal, previously not 
used, are now reserved for User Program 
Interrupts. 

To the average user running most IBM 
software, these changes to the BIOS will 
be invisible. Some non-IBM programs 
will need extensive rewriting, however. 
А good example of the extent to which 
IBM has maintained compatibility with 
the previous PCs: the ROM chips also 
contain Cassette BASIC Version C 1.10. 


Micro Channel: The New Bus 

The Micro Channel bus is neither electri- 
cally nor mechanically compatible with 
the old IBM PC bus. The trade-off for the 
lack of compatibility is that the new de- 
sign is capable of high-speed data and I/O 
transfers, sharing resources, and multi- 
processing support. The Models 50 and 
60 use a 16-bit-wide variant of the bus, 
while the Model 80 supports a full 32-bit- 
wide data path on 3 of its 8 slots. (How- 
ever, at press time, we had not yet re- 
ceived full documentation on the 32-bit 
version.) 

The Micro Channel is worth examin- 
ing in some detail: Basically, it's a non- 
multiplexed bus (1.е., data and addresses 
have their own separate lines) that has ad- 
ditional lines for transfer control, arbitra- 
tion, support signals, and power. АП 
logic signal lines on the channel are TTL- 
compatible. The channel slots are dual- 
pin card-edge connectors that accept 
11Y2- by 3-inch peripheral cards. (See 
figure 1.) 

The bus, and indeed the entire system 
architecture, shows attention to detail in 
reducing electromagnetic interference: 
every fourth pin on one side of each slot 
has a ground line, and the motherboard 
and all the cards have ground planes. The 
designers said they think such an archi- 
tecture is effective for reducing interfer- 
ence, not only for current machines but 

continued 


Figure 1: The Micro Channel slot pin-outs. 
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Key 
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AO to A23 
DOto 015 

-ADL 

-CD DS 16(n) 


-DS 16 RTN 
-SBHE 
MADE 24 


М/-ІО 


-50,-51 


-СМО 
-CD SFDBK(n) 


CD CHRDY(n) 
CHRDYRTN 
ARBO to ARB3 
ARB/-GNT 


-PREEMPT 
-BURST 
-TC 


-IRQ3 to 7, 
9to 12, 14, 15 


-CD SETUP(n) 
-CHCK 


AUDIO 
AUDIO GND 
OSC 
CHRESET 
-REFRESH 


Full Line Name 


Address Bits Oto 23 
Data Bits O to 15 
-Address Decode Latch 
-Card Data Size 16 (note 1; 
indicates 16-bit 
dataon bus) 
-Data Size 16 Return 
-System Byte High Enable 
Memory Address Enable 24 
(active if current address 
is 
in the first 16 megabytes 
of the address space) 
Memory/-Input/Output 
(distinguishes memory 
from 1/О cycle) 
Status Bits O and 1 
(define the type of bus 
cycle) 
-Command (denotes 
valid data on data bus) 
-Card Selected Feedback 
(note 1) 
Channel Ready (note 1) 
Channel Ready Return 
Arbitration Bus Oto 3 
Arbitrate/-Grant (used in 
arbitrating access to 
bus) 
-Preempt (used to request 
use of the bus) 
-Burst (used to signal 
extended use of bus 
in burst mode) 
-Terminal Count 
-Interrupt Request Lines 
(used to signal 
I/O slave's need for 
servicing) 
-Card Setup (note 1) 
-Channel Check (indicates 
serious system error) 
Audio Sum Node 
Audio Ground 
Oscillator (14.31818 MHz) 
Channel Reset 
-Refresh 


1. These are separate, dedicated lines running to each siot. 
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The 80286-based Models 50 and 60 are 
about twice as fast as current ATs 

and come with the new Micro Channel bus 
and the Video Graphics Array system. 
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for future systems as well. And in fact, all 
of the PS/2 systems have FCC Class B 
certification despite the fact that they are 
running at high clock speeds. 

The Micro Channel uses asynchronous 
protocols for channel control and all data 
transfers, Two lines (CBURST and - TC) 
control block transfers of data. (Editor's 
note: ІВМ uses the notation "-signal- 
name " to indicate an active low signal. 
We’ll be using this notation here.) А data 
transfer can go either to memory or to an 
[/O device, as determined by the state of a 
signal line (M/-IO). Two status lines 
(-S0 and -S1) define the transfer as a read 
or write operation. The lines -PRE- 
EMPT, ARB/-GNT, and ARBO through 
ARB3 handle bus arbitration. 

Lost or "phantom" interrupts сап Бе а 
problem with concurrent processing. 
IBM said that to avoid the problem, it de- 
signed level-sensitive interrupts (replac- 
ing the edge-sensing interrupts used in 
the IBM PC) to allow for intrinsic sharing 
of the interrupts on all levels of the bus. 

In the level-sensing scheme, each pe- 
ripheral card toggles an “interrupt pend- 

continued 


TO YOUR PC! 


Whether your tape data comes from millions of miles away by 
satellite or from just down the hall in accounting, our “ТАРЕ CONNEC- 
TION” сап read and write 2" 9-track magnetic tapes using your PC! 
Over 500 million reels of magnetic tape are in use by most mainframe 
and minicomputer systems. For more than 25 years, 12” 9-track tape 
has been the standard worldwide for storing and retrieving large data 
files. Why not let your PC and our tape system assist you in using the 
vast resources of the tape data world? 


Supporting 800 NRZI, 1600 PE and 6250 GCR, our file transfer soft- 
ware processes labeled or unlabeled tapes from most computer systems, 
including IBM OS/DOS, DEC/VAX, UNISYS, Honeywell, Burroughs, 
NCR, and HP. Large multivolume tape reels can be transferred to disk 
at rates up to 5 MB/minute! Backup and restore capabilities work well 
with Novell networks for IBM XT/AT. With our Tape Data Extraction soft- 
ware, you can read packed fields, select and extract specific records 
and fields, such as payroll or personnel data, tax structure statistics, 
department records, as well as import data into LOTUS 123. You'll find 
so many applications for your particular business. You could even use 
your PC to read and display NASA's Voyager ll mission datatapes, such 
as this highly enhanced image of Saturn's rings recorded from a distance 
of 89 million kilometers (from the tape library shown above). 


We have years of experience with ІВМ mainframes using magnetic 
tape, so we're qualified to assist you in implementing and supporting 
your application. Since 1981, we have supplied thousands of conver- 
sion systems throughout the world, including most of the Fortune 500 
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companies. Our customer support personnel are available to answer 
your questions, free of charge. Our high volume allows us to offer low 
prices on Anritsu, Cipher, Kennedy and Qualstar equipment. Systems 
come complete and ready to use with controller card, cables, software 
and drive. Ranging from $2995 to $8995, we have a system for you, 
so call us today! 


Dealer and volume discounts availabie. 


FLAGSTAFF 
= ENGINEERING 


1120 Kaibab * Flagstaff, Arizona 86001 • 602-779-3341 
Compusol-Europe * 12 Rue Rosenwald • 75015 Paris 
Tel 530.07.37 * Telex 205431F 


DISC DATA MANAGER: 


For people who need 


a lot of storage now. .. 


Introducing the DISC DATA MANAGER™ 
from Seagate. The high-capacity storage subsystem 
that expands module by module to meet your 
changing needs. 

Since you choose the capacity, you never pay for 
more storage than you need. Yet, affordable growth 
is there when you need it. 

The DISC DATA MANAGER is a SCSI sub- 
system that provides compatible storage for many 
environments. Including PC-DOS* and Novell's 
popular Advanced Netware? 

Аз your needs for storage sharing increase, the 
DISC DATA MANAGER can be converted into 
the LAN DATA MANAGER; high-performance, 
IBM*compatible file server. 

But this is just half the story. 


SS Seagate " 
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ing" latch and holds the interrupt line 
active until it is serviced. By having the 
interrupt handler check all the cards' 
latches until none are pending, multiple 
peripheral cards can service interrupts 
without losing any of them. Level-sens- 
ing interrupts have the additional advan- 
tage of being resistant to line noise. In the 
Micro Channel, 11 prioritized interrupt 
lines use level-sensing interrupt signals. 
(From highest priority to lowest, they are 
-[RQ9 through -IRQ12, -IRQ14 through 
-IRQ15, and -IRQ3 through -IRQ7.) 

Each slot also has several lines that are 
not shared (see figure 1, note 1) and 
others that are used to indicate the data- 
transfer width (16 or 32 bits wide; 8-bit 
transfers do not require a signal), card-se- 
lected feedback (which indicates slot oc- 
cupancy at a specific address), and card 
setup (used to select cards during system 
configuration). The bus also contains 
provisions that allow cards to slow down 
the system speed, and in some cases to 
speed it up. By taking advantage of this, 
designers can build cards that will run in 
any Micro Channel system, whether it 
uses a 10-MHz 80286 or a 16- or 20- 
MHz 80386. 

The AUDIO and AUDIO GND (audio 
ground) lines provide a single audio line 
that can be fed to the system's audio out- 
put or used as a path for an audio signal 
between peripheral cards. The frequency 
response ofthe line is 50 Hz to 10 kHz. 

A central arbiter device (located on the 
motherboard) coordinates bus access. А 
card requests use of the bus by driving the 
-PREEMPT line active. The central ar- 
biter permits an arbitration contest to take 
place as soon as the current card releases 
the bus: The central arbiter signals the 
start of an arbitration cycle (the ARB/ 
-GNT line is driven to the arbitrate 
state), and the competing cards drive 
their arbitration levels onto lines ARBO 
through ARB3. The fixed arbitration 
level for the card is set at system boot-up 
by a system configuration program. The 
card with the lowest arbitration level, and 
thus the highest priority, wins the con- 
test. The winner gets access to the bus as 
soon as the central arbiter drives 
ARB/-GNT tothe grant state. 

The arbitration logic is fair in that it 
gives each card that entered the competi- 
tion à chance at the bus before starting an- 
other arbitration contest. The arbitration 
mechanism, by the way, is the same as 
that used to arbitrate the DMA channels. 
This should reduce the work for some 
designers. 

Because each card can have its own 
priority level, you might expect to have to 
set DIP switches to configure the system 
and its cards. But instead, a feature called 
Programmable Option Select (POS) auto- 
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mates the process. (As one IBM designer 
told us, “We think DIP switches аге ap- 
propriately named.”) Under POS, each 
card has its own identity code. Of more 
than 64,000 possible codes, IBM has re- 
served half for itself; the rest will be 
divided up among third-party developers. 
At boot-up, the system determines which 
cards are present and compares this with 
a list of cards stored in nonvolatile RAM 
during the last power-up. If it detects no 
new cards, the system loads any registers 
on the cards with data from the nonvola- 
tile RAM. No switches or jumpers are 
needed on either the motherboard or on 
any expansion cards. If the system dis- 
covers anew card (or fails to recognize an 
old one), it can disable the card and give 
you the option of running a configuration 
utility to assign system resources to it. 
This ability to disable unknown cards 
also adds a measure of security; a mal- 
functioning peripheral card is less likely 
to remain on-line and crash the 
computer. 


New Operating Systems 

The PS/2 machines can use either of two 
new operating systems: PC-DOS 3.3, 
which is available now, and Operating 
System/2, designed for 80286 and 80386 
systems, which won’t be available until 
next year. 

DOS 3.3 is an enhanced version of the 
DOS 3.2; it costs $120, but you can up- 
grade from previous versions of PC-DOS 
for $75. 

DOS 3.3 solves some of the problems 
of its predecessors. For example, it can 
address a hard disk larger than 32 mega- 
bytes by dividing it into several partitions 
(former versions allowed multiple parti- 
tions, but PC-DOS could address only 
one of them). 

Several new commands help DOS 3.3 
meet the needs of an increasingly sophis- 
ticated environment. The APPEND com- 
mand makes it easier for your program to 
find files in other subdirectories. CALL 
allows a batch file to execute another 
batch file, then return to continue its own 
execution. FASTOPEN is a terminate-and- 
stay-resident routine (the kind that gives 
you pop-up desk accessories) that creates 
a filename cache to speed up the reopen- 
ing of recently used files; this command 
improves the performance of the com- 
puter when it has files that are opened and 
closed often (as with networked files). 

IBM's OS/2 promises to have some 
very impressive capabilities when it be- 
comes available. OS/2 is a multitasking 
system that can access up to 16 megabytes 
of memory. The new operating system 
will incorporate several features of IBM's 


newly announced Systems Application 
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...and a lot more 
in the future. 


With the DISC DATA MANAGER, you can add 
more disc drives as your need for storage grows. 
Adding one or more drives gives you a capacity range 
from 160 MB to over 1 gigabyte. 

Using multiple drives, you can perform 
overlapping operations. Or back up important files 
on separate drives. Тһеге5 even an optional 40 MB 
tape drive for archival storage. 

Best of all, the DISC DATA MANAGER is 
made by Seagate, the people who have built reliable 
performance into more than 5 million 54" hard 
disc drives. 

For more information on the storage subsystem 
that grows with you, call us. 800-468-DISC. In 
California, 800-468-DISK. Ask for Tim. 


"Т. атын - " DISC DATA MANAGER 
— | аг] LAN DATA MANAGER 

j= are trademarks of Seagate 

Technology. [BM and PC-DOS 
are regastered trademarks of 
International Business 
Machines Corporation. Novell 
Advanced Netware ts а trade- 
mark of Novell, Inc. 
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What IBM Didn’t Do 


Е or months (years even), rumors have been flying about what IBM would do 
with its next generation of microcomputers. Discussions with IBM person- 
nel have contradicted many of the more prominent rumors. What follows is a list 
of what IBM says it did nor do with its new machines. 


е IBM did not alter the masks of the Intel 80286 or 80386 chip. 

е IBM did not, and said it has no plans to, introduce a VM-type OS. 

e IBM did not decide to hold off the 80386-based system until 1988. It is sched- 
uled to be available in July of this year. 


° IBM did not divide communications functions between the motherboard and a 
proprietary card to make third-party communications products harder to build. 
е IBM did not arbitrarily change the bus and the card size—the 32-bit bus intro- 
duced on the Model 80 appears to be a solid foundation that can be built on for 
years to come, supporting multiprocessing and very high speeds. 

е IBM did not change the floppies to 3'4-inch drives without good reason; the 
double-sided microfloppies hold 1.44 megabytes of data and are faster and more 
reliable than 5'4-inch drives. IBM also predicted much higher densities to come 
on 34-inch drives. 


IBM did announce its own windowing system, the Presentation Manager; it 
will be about two-thirds Microsoft Windows and one-third proprietary. The 
windowing system, shown in simulation, looks significantly different from Win- 
dows, the Macintosh environment, GEM, or anything else. Microsoft has an- 
nounced that Windows 2.0 (which will run under DOS 3.3, but not OS/2)will be 
visually identical to the Presentation Manager.. 


The Migent Pocket Modem: It only weighs 
У oz. And it works оп 9-volt battery or ac 
power,so you can take it anywhere you need 
your PC. 

But don't let the size fool you. It's 100% 
Hayes-compatible. With a full set of Hayes-AT 
commands. It runs at 300 or 1200 bps. And 
comes complete with software, ac/dc power 
converter, cables and battery, so it's ready to 
use. To find out more, call (BOO) 633-3444, 
Dept. 608, and ask for Alexis. And we'll show 
you what real power looks like. 


MIG=NT 


Migent, Inc., 865 Tahoe Blvd., Call Box 6, 
Incline Village, Nevada 89450-6062 


Architecture (SAA), which will reported- 
ly present a common user interface 
across all of IBM’s systems. Eventually, 
it will have a user interface based on win- 
dows, graphics, and icons. And a later 
Extended Edition will include a relational 
database and communications functions. 

The first version of OS/2, called Stan- 
dard Edition 1.0, will appear in the first 
quarter of 1988. It will have no graphics 
or windows and will cost $325. 

The next version of OS/2, Standard 
Edition 1.1, will contain a Presentation 
Manager, which IBM said will include 
graphics, windows, typographic-quality 
text fonts, and icons. The Presentation 
Manager is based on Microsoft’s Win- 
dows and on the Graphical Data Display 
Manager (GDDM) interface on IBM’s 
3270 systems. However, IBM said that 
the Presentation Manager’s interface will 
be significantly different from those of 
Windows, the Apple Macintosh, or Digi- 
tal Research’s GEM. 

A later version of OS/2, the Extended 
Edition, will have all the features of the 
Standard Edition plus a version of IBM’s 
DB2, a mainframe-based relational data- 
base, and a version of SQL, IBM's struc- 
tured query language. In addition, it will 

continued 


YOU DON'T HAVE TO LOOK 
BIG AND POWERFUL 
TO BE BIG AND POWERFUL. 


Registered trademark: Hayes, Hayes Microcomputer Products. Trademark: Pocket Modem, Migent. 
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Introducing the revolutionary new 14- Inch 
Cartridge from DEI Series IT Gold. 


You think nothing lasts forever? 
Think again. 

After years of pushing thelimits 
of '4-inch technology, the daring 
and resourceful engineers at DEI 
have finally outdone themselves. 

They've come up with a higher- 
performance, higher-capacity 
!-inch cartridge that, storage- 
wise, begs comparison with 
formats twice its size. 

But they didnt stop there. DEI 


DEI Series lI Gold is a trademark of DET. 
ЕТ-9000 is a trademark of DEI. 


went to extremes to extend the 
reliability of the 'A4-inch cartridge 
as well. 

_ Thenet result? Themost rugged, 
high-capacity, high-performance 
'A-inch cartridge the world has ever 
seen. And a guarantee to prove it. 

Heres the inside story. 

The media in the Series II Gold 
is a proprietary anisotropic formula 
called LT-9000." L'T-9000 can store 
up to 150 MB per cartridge. It yields 
half the data drop-outs. It causes 
significantly less wear on recording 
heads than conventional media, And 
it lasts two times longer. 

Mechanically, the Series II Gold 
Is the most sophisticated cartridge 
in the world. But, complicated it's 
not. In fact, the tape guiding system 


of the cartridge 1s so simple and 
exact, it’s the least problematic car- 
tridge ever made. 

Hence, with great confidence we 
assure you that every DEI Series П 
Gold cartridge will last forever. 

That doesn't mean you can drive 
a truck over one and expect it to 
keep working. But it does mean 
that in the event that a DEI Series 
II Gold cartridge fails due to 
normal use, well gladly give 
the purchaser a new one. 


„ВУ 


Because every little "7 munis и 


USA: DEI, 10170 Sorrento Valley Road, San Diego, California 92121 
Phone: In California- 1-(619) 452-7840. Outside California-1-800-DEI-TA PE 


© 1986. DEI 


EUROPE: DEI-EURO-85187307; FAX-01144293775527 
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Bluespeak 


T BM is one of the few entities that, 

; like Big Brother or the Cheshire 
Cat, can make à word mean what it 
wants it to m&an. If you should ever 
encounter unfamiliar words in refer- 
ence to IBM products, the following 
list might help: 


Real-world 
IBM word definition 


adapter peripheral card 

channel bus 

facility usually a 
combination 
of hardware 
and software 
a hardware 
add-in, usually a 
peripheral card 
or a disk drive 

fixed disk hard disk 

pel pixel 

planar motherboard 


? 


Schematic : 
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PERSONAL SYSTEMS/2 


contain an advanced communications 
manager, which lets users communicate 
concurrently via several different proto- 
cols. It will cost $795. For more details 
on the general structure and operation of 
OS/2, see "Microsoft's New DOS," on 
page 116 of this issue. 


Only The Beginning 

Overall, the PS/2 computers are a re- 
spectable design with considerable room 
for growth. One of the most significant 
aspects of the announcement is the an- 
nouncement itself: Now that IBM has 
shown its hand, the rest of the industry 
can move forward again. 


We were pleased to find that IBM has : 


not, as some rumors said, created a pro- 
prietary (and therefore hard-to-copy) 
computer by having Intel create a custom 
version of the 80286 and 80386 proces- 
sors. Though IBM is secretive about 
many aspects of its design, it has pledged 
to document BIOS entry points and 
Micro Channel signals, thus opening the 
design to software and peripheral-card 
developers (but not to designers of com- 
patible computers). А critical issue for 
companies making PS-compatibles is 
whether or not IBM will sue to defend its 
patent of the Micro Channel bus. 


Unfortunately, the absence ofthe OS/2 
software until sometime in 1988 leaves 
us, for now, with a line of computers that 
are little more than high-speed IBM PCs 
with large hard disks. Worse, software to 
exploit the unique features of the Model 
80's 80386 processor appears to be even 
farther off (OS/2 is written in 80286 ma- 
chine code and does not use any 80386- 
specific features). The PS/2's ability to 
run multiple processors off the Micro 
Channel bus and to run up to a gigabyte's 
worth of programs under OS/2 offers a 
promise of high performance sometime 
in the future. We will not be able to gauge 
the true worth of this product line until we 
begin using these new features. B 


Editor's note: /n the next issues of BYTE, 
we 'll continue to examine the underlying 
technology and implications of the new 
IBM hardware. Our coverage will include 
full product reviews of the new systems. 
And in a new series of articles called 
“Тһе New Generation" we'll begin in- 
depth ongoing comparisons between the 
two major new families of 32-bit personal 
computers: the 80386-based machines 
(such as the IBM PS/2 Model 80), and 
the 68020-based machines (such as the 
Mac Il). 


Auto-Routing 


SoftWest Tool Kit 


> Success! 


New features! Increased performance! Introducing the NEW Auto-Board System 2.1, com- 
panion software to AutoCAD? , for printed circuit board design! It still has Schematic Cap- 
ture, Component Layout, and multiple Auto-Routing strategies. Now it's improved with 
0.001" resolution, trace hugging and 45? bends, plus the SoftWest Tool Kit featuring Back 
Annotation, Netlist Comparator, Combiner and Formatter. Prices in USA start at $2500.00. 


For more information call: The Great SoftWestern Company, Inc. 
Тарап / AppLICAD 207 W. Hickory, Suite 202 
Tel: 03(498)-6235 Fax: 03(498) 6238 Denton, Texas 76201 
Sweden / EMT AutoCAD Center U.S.A. 
Tel: 07(563)4020 Telex: 854 12352 


United Kingdom / Datech, LTD. 1-800-231-6880 
Tel: 0689-36231 Telex: 261 752 INFORMATION & ORDERS 
France / 1.8.Т.С. 1-817-383-4434 the Original 
Tel: (1)45.32.80.01 Telex: 201 297 TECHNICAL ASSISTANCE AutoCAD is a registered ааељтагк or Autodesk, Inc. 
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"5 in 1" 
PRINTING SYSTEM 


| RIMAG E FULLY FORMED LETTER QUALITY PRINTER— 
IM Diablo 630% Emulation 
Шы. GRAPHICS AND TEXT PRINTER—Epson FX-80 
GRAFTRAX* * Emulation 
е INTEGRATED PAPER HANDLING—Fully 


automated PAGEMATE? letter and envelope 


"DAI SYGRAP [i E R' Ж E CLUSVE RIBBON SENSING SYSTEM***— 


90 CHARACTERS PER SECOND Three way ribbon protection, providing 


security for unattended operation 
€ MULTILINGUAL OPERATION—I5 standard 
language sets 


Who said you can not print graphics with a daisy wheel printer! Primages once again uses advanced technology 
to bring a new dimension to Office Automation printing. The Primages 90-GT "Daisygrapher" emulates the 
Epson FX-80** Graftrax* * [bit map graphics mode]. This allows graphic images to be printed within fully 
formed text fields—real letter quality that only a daisy wheel printer will allow, taking full advantage of the ever 
increasing sophistication of Office Automation applications. This is in addition to the standard Diablo 630* 
emulation...both are now standard and all this at 90 characters per second! 


ACTUAL 
SAMPLE 
PRINTOUTS 


e 4 Ó іі! Bos BÀ 


*Diablo, HYTYPE # are registered trademarks of Xerox Corp. 
**EX-80, Graftrax are registered trademarks of Epson America, Inc. 
***When using the patented Primage Jogger Plus ribbons 


151 Trade Zone Drive, Plaza V, Ronkonkoma, NY 11779 |516) 585-8200 Telex: 221674 FAX |516) 585-234” 
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Eva White апа Richard Grehan 


Microsoft's 
New DOS 


[Editors Note: We based this article on 
our evaluation of alpha-release software 
and documentation, and on a series of in- 
terviews with Gordon Letwin, chief archi- 


tect of the OS/2 project.] 
Personal Computer. The 


operating system was 
very similar to the then-predominant 
CP/M. It was actually a redesign of an 
earlier operating system written to mimic 
CP/M's functions and style of operation. 

Through the years, Microsoft has 
steadily built on MS-DOS: version 1.25 
added support for double-sided disks; 
version 2.0 provided for Unix-like hier- 
archical file structure and hard disks; ver- 
sions 3.0, 3.1, and 3.2 added support for 
1.2-megabyte floppy disks, higher-ca- 
pacity hard disks, Microsoft Networks, 
and 3%-іпсһ floppies. With each en- 
hancement, compatibility with preceding 
generations of MS-DOS was an impor- 
tant—and restricting—consideration; it 
kept Microsoft from adding significant 
new functions to the operating system. 

What's more, the 16-bit 8086 is be- 
coming obsolete in a world increasingly 
dominated by 32-bit microprocessors. 
Microsoft is attempting to overcome 
these limitations with a new operating 
system that harnesses the power of Intel's 
80286: OS/2. 

OS/2 is an 80286-based, multitasking, 
single-user operating system that sup- 
ports a single real-mode application and a 
theoretically unlimited number of pro- 


n 1981, IBM introduced 
MS-DOS 1.0 with the 
Intel 8086-based IBM 


tected-mode applications (the amount of 


Eva White and Richard Grehan are tech- 
nical editors at BYTE. They can be 
reached at One Phoenix Mill Lane, Pe- 
terborough, NH 03458. 
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RAM available determines the number of 
simultaneous tasks OS/2 can support be- 
fore performance becomes unacceptably 
slow). OS/2 will also run on 80386 ma- 
chines, since the latter's instruction set is 
a superset of the 80286's. 

In developing OS/2, Microsoft's goal 
was to provide system software that would 
be suitable for an office-automation en- 
vironment. Everyone would have their 
own computer with which they can per- 
form multiple tasks and communicate 
through network links. [Editor's note: 
For a discussion of architectural consid- 
erations, see the text box, “Design 
Goals, " by Gordon Letwin.] 

OS/2 provides a powerful, flexible 
foundation that will make the eventual 
migration to the 80386 relatively pain- 
less. While this new operating system 
will only run on a machine using an 
80286 chip (or higher), the designers 
have provided an impressive amount of 
downward compatibility for the current 
base of DOS applications. 


Dual Modes 

The 80286 (used in the IBM PC AT and 
compatibles) offers two modes of opera- 
tion: the real mode and the protected 
mode. In the real mode it runs programs 
written for the 8086 unaltered. In the pro- 
tected mode it provides, through hard- 
ware, protection and virtual-memory 
management for multitasking. But in- 
compatibilities between the two modes 
prevent most 8086 programs from run- 
ning without modification under the pro- 
tected mode of the 80286. (The 80386's 
virtual 8086 mode should solve these 
problems.) 

In protected mode the operating system 
provides virtual-memory management, 
task management, and protection. With 
virtual-memory management, your ap- 
plications get access to the 16-megabyte 


real-address space of the 80286 and a 1- 
gigabyte virtual-address space. А three- 
level priority scheduler allots processor 
time slices among the tasks. The operat- 
ing system takes advantage of the 80286's 
protected mode to isolate tasks from one 
another. 

Under OS/2 real-mode applications 
can do everything they could do under 
previous versions of MS-DOS-— but no 
more. This shouldn't be much of a prob- 
lem because most people will use the 
real-mode area—referred to as the 3.X 
box—to run their DOS 3 applications. (In 
this article, DOS 3 means all versions of 
DOS 3.) Anyone developing new soft- 
ware under OS/2 will probably prefer to 
use the protected mode where the appli- 
cation programmer interface (API) is 
richer and the debugging facilities are 
more sophisticated. 

Figure 1 is a memory map of OS/2. 
The operating system itself sits at the low 


Multitasking (with 
semaphores, pipes, and 
queues), virtual 
memory management, 
protection, and 
compatibility with 
existing software are 
Just some of the features 
of Microsoft's OS/2. 


PRODUCT DESCRIPTION 


end of memory, occupying about 90K 
bytes. The 3.X box resides just above it. 
Notice that the “high-water mark” of the 
3.X box is user-adjustable between an 
address of 512K bytes and 640K (the ac- 
tual memory available to the 3. X box is 
that address less the size of the operating 
system). Sitting above the high end of the 
3.X box are BIOS routines and screen 
memory, and above them are the non- 
movable protected segments and non- 
movable, nonswappable code (this is 
where the memory management code for 
disk swapping resides—you can't swap 
the swapping code). Finally, the top end 
of the system's memory is the domain of 
the swappable protected-mode applica- 
tions. (Any memory between the top of 
the 3. X box and the BIOS region also 
goes to protected applications.) 

À user-alterable argument in a config- 
uration file lets you disable the 3.X box 
entirely. If you do this, you can run OS/2 


Illustration by Maciek Albrecht 


in as little as a megabyte. If you want to 
run the 3.X box, however, the designers 
recommend at least 1152K bytes of mem- 
ory (640K bytes below the BIOS area and 
512K bytes above the 1-megabyte line). 
Some memory-expansion cards use 
linear addressing for their memory above 
] megabyte. In this case, any memory be- 
yond 1 megabyte that the system finds at 
boot-up goes to protected-mode applica- 
tions. Other expansion cards window 
their memory into a fixed-size block 
within the lower 1 megabyte. The 3.X 
box can use this memory, and according 
to Microsoft, such memory cards should 
work correctly іп OS/2.) 


Screen Groups 

OS/2 uses screen groups to manage 
multiple tasks on a single machine. Think 
of screen groups as a series of virtual 
PCs. The session-manager portion of the 
operating system handles the switching 


from screen group to screen group. 

In the version of OS/2 we looked at, 
the session manager displays a menu 
showing the current screen groups. If you 
have configured the system for a 3. X box, 
you will see one real-mode screen group 
that uses the command processor COM- 
MAND.COM and a selection to "start a 
program," which, each time you choose 
it, starts a new protected-mode screen 
group using the protected-mode com- 
mand processor, CMD.EXE. To switch 
to another virtual PC, you press the ses- 
sion-manager key combination, Control- 
Escape to returns to the menu of the cur- 
rent screen groups. Pressing Alt-Escape 
rotates you through the menu. You press 
the Return key to choose a menu item. 

According to Microsoft, the final ver- 
sion of OS/2 will run with Microsoft 
Windows Presentation Manager, the 
graphical user interface, and a mouse. It 
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will work as just described except the ses- 
sion manager menu will be a drop-down 
menu on the current screen group; you 
click the mouse on a menu option to 
change to another screen group. The Pre- 
sentation Manager is the protected-mode 
version of the real-mode Microsoft Win- 
dows already available for DOS 3. It will 
handle the output of separate tasks to a 
single physical display. 

Because of screen groups, it should 
take you very little time to get comfort- 
able with OS/2. The protected-mode 
command processor gives you the famil- 
iar DOS commands such as attribute, 
chkdsk, diskcopy, and so on. One new 
command available in protected mode, 
detach, lets you start a background pro- 
cess. (More information on the multi- 
tasking scheduler later in this article.) 

Since OS/2 was designed as a single- 
user system, you do not need a command 
for logging off the system. But before 
turning off the computer, you must check 
your screen groups and shut down all 
tasks gracefully (similar to earlier ver- 
sions of MS-DOS, only now you have to 
remember to exit more than one process). 

The disk structure of OS/2 is identical 
to the structure of DOS 3, so it can read 
disks you are using in your PC. While 
this means that OS/2 continues to carry 
all the limitations of the old disk directory 
structure (e.g., the 32-megabyte disk vol- 
ume limit), the designers have laid the 
groundwork for removing these limits 
and adding file protection (file I/O calls 
contain extra arguments that will be used 
for this purpose in a future operating 
system). 


High memory 


ІМ...» 


640K z 


Approximately 90K ———» 


Under OS/2, it will be very important 
to give volume names to your floppies. In 
a multitasking environment, when a 
number of programs are executing simul- 
taneously, the odds of writing to the 
wrong floppy are extremely high. The 
designers added a field to the disks so that 
each floppy carries a unique ID number. 
This ID is derived from the user-entered 
disk volume name and a system-gener- 
ated 32-bit binary number. You should be 
sure to use the DOS label command for 
any DOS 3 disks that don’t have a name 
before using them under OS/2. 


Protected Mode 

If you’ve done any programming under 
existing versions of MS-DOS, you are al- 
ready familiar with all the features avail- 
able to OS/2’s 3.X box. It is obvious, 
then, that thereal power of OS/2 lies in its 
offerings to the protected-mode applica- 
tions. Consequently, for the remainder of 
this article we'll concentrate on the pro- 
tected-mode portion of OS/2 (unless we 
specifically state that a certain function is 
available to real-mode applications). 


Progranimner Interface 

and Dyna-Links 

While the user interface of OS/2 is simi- 
lar to previous versions, the application 
programmer interface (API) has been 
dramatically reworked. The most signifi- 
cant change is that programmers will no 
longer issue interrupts for services. All 
work in the system is done through a gen- 
eralized procedure call interface imple- 
mented through dynamic links (dyna- 
links, for short). 


Protected-mode applications 


Resident DOS code 


Figure 1: A memory map of OS/2. This figure shows a system configured 

for both protected- and real-mode applications. You can set up an OS/2 system 
for protected-mode tasks only, in which case the 3.X box disappears and 
protected-mode applications can use its memory. Also, you can adjust the 640K 
boundary at the top of the 3.X box to some lower value, freeing the memory 
between it and the BIOS area for use by protected-mode tasks. 
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Using a procedure call mechanism for 
requesting system services is quite an im- 
provement over using interrupts. It pro- 
vides one interface to all system services, 
hides the implementation of those ser- 
vices, and allows routines to have more 
meaningful names. When making far 
calls to routines that expect their argu- 
ments to be passed to them on the stack, 
programmers will now use the Pascal 
calling convention. Several C compilers 
can specify the Pascal calling 
convention.) 

Another advantage of using a proce- 
dure call is that you cannot overload one 
of the software interrupts. Interrupt vec- 
tor redirection in DOS 3 often causes 
problems when several TSR (terminate 
and stay resident) pop-ups are installed 
on the same machine and end up fighting 
over control of a single vector. Permitting 
such activity on a multitasking system 
could be disastrous. (Applications that 
execute in the 3. X box can continue to re- 
direct vectors and use INT 2115 just as 
before.) 

The new call scheme allows much of 
the operating system to be stored on disk 
in dyna-link libraries and pulled into 
memory only as needed. Dyna-linking 
means a program's external references to 
subroutines in other segments are re- 
solved at run time rather than at link 
time. OS/2 delays binding of routines by 
using special “stub code" in place of the 
actual code in the executable file gener- 
ated by the linker. This stub code con- 
tains the module name and entry point of 
the actual code. 

There are two kinds of dyna-links: pre- 
load and load-on-demand. OS/2 loads 
segments marked preload into memory 
when the user starts the application and 
faults-in those segments marked load-on- 
demand as the application needs them. 

So that a dyna-link routine operates ef- 
ficiently in OS/2's multitasking environ- 
ment, each routine has three segments: 
code, instance data, and global data. The 
code segment's function is obvious: it is 
the executable portion of the routine. The 
system creates an instance-data segment 
for every user of the routine (i.e., if sev- 
eral tasks call the same dyna-link routine, 
each task will get its own instance-data 
segment associated with that routine). 
However, only one global data segment is 
created for its associated dyna-link rou- 
tine, regardless of how many customers 
the routine has. 

Dyna-links give OS/2 the flexibility to 
handle future hardware and software 
changes efficiently. With them, you can 
package such services as database en- 
gines in dyna-link libraries and these li- 
braries need not even come from Micro- 

continued 


icrosoft designed OS/2 with the 

future of the office automation en- 
vironment in mind—where microcom- 
puters on every desktop handle the rou- 
tine information-manipulation tasks of a 
modern office, and the rapid flow of in- 
formation via networks replaces the 
slow flow via paper. We built OS/2 so 
that it achieves the following goals: 


* [t provides device-independent graph- 
ics drivers, but it does not introduce any 
significant overhead in doing so. 

* [t gives applications direct access to 
high-bandwidth peripherals, but it vir- 
tualizes the use of those peripherals to 
prevent cross talk. 

е It provides a fully customized environ- 
ment for each program and its descen- 
dants, yet it also provides a standard en- 
vironment that is unaffected by other 
programs in the system. 

* [t provides a protected environment to 
ensure system stability. It still provides 
applications with all the capabilities they 
had under nonprotected systems, but it 
doesn't limit the capabilities they can 
add in the future. 


OS/2 is similar to traditional multitask- 
ing operating systems in many ways: It 
provides multitasking, scheduling, disk 
management, memory management, 
and so on. But it is as different from 
them as an office desktop environment is 
different from a multiuser mainframe 
environment. Traditional multitasking 
systems were designed at a time when 
computers were very costly; maximiz- 
ing the machine's throughput and utili- 
zation was important. 

Powerful microcomputers are now 
relatively inexpensive. In designing 
OS/2, we attempt to maximize the ma- 
chine's response and utility to its user. 

OS/2's emphasis on a graphical user 
interface is a departure from traditional 
operating systems. [Editor's note: The 
first release of OS/2 will not provide 
graphics support in its video I/O pack- 
age; programs will have to do their 
graphics work through direct device 
control.] A powerful graphics capability 
is essential to an office-automation oper- 
ating system. Such facilities were rare in 
minicomputer operating systems be- 
cause they required a lot of memory and 
compute power to drive high-resolution 
displays. Today's microcomputers have 
the necessary memory and CPU power. 

OS/2 also differs from traditional 
minicomputer operating systems in its 
management of devices. The classic de- 
vice driver interface is too slow and one- 
dimensional for effective use of the 
graphics-display screen and the mouse, 


Design Goals 


yet some system interface is needed to 
provide display-device independence. 
Instead of screen device drivers, OS/2 
uses a set of three dynamic-link pack- 
ages to provide a high-performance yet 
device-independent interface to the 
screen, mouse, and keyboard. Packages 
such as Microsoft Windows can partial- 
ly replace these dynamic-link routines, 
letting Windows or similar packages 
seamlessly support non-Windows 
programs. 

Most minicomputer systems virtua- 
lize—or share—all devices among the 
running applications. Since users are 
physically remote from the CPU, their 
only personal system is their terminal 
and a low-bandwidth OS-based inter- 
face. OS/2 virtualizes some system re- 
sources such as system RAM and disks, 
but allows applications direct access to 
private devices such as special display 
hardware, light pens, digitizer tablets, 
and so on. Such direct access is critical 
for good performance from high-band- 
width devices. 

OS/2's environment is protected so 
that applications cannot help themselves 
to what they need by manipulating sys- 
tem memory or devices, but this also re- 
stricts an application's ability to effec- 
tively add new features to the system. 
This means that OS/2 must provide 
functions to support anything that a cur- 
rent or future application might need. 

Since Microsoft cannot possibly an- 
ticipate all conceivable programs, the 
OS/2 design includes a variety of adapt- 
able, expandable interfaces that can ac- 
commodate future requirements. With 
dynamic linking, for example, you can 
access services from DOS, from library 
routines, and from other processes in a 
flexible yet controlled way. You can up- 
grade the system, add packages and ser- 
vices, and process and distribute data 
across the network, yet the clients of 
those services will continueto see an un- 
changed interface to those services. 

A multitasking system runs many pro- 
grams in one computer. Ten programs at 
once means that the chances of a pro- 
gram bug cropping up are ten times 
greater. Worse, an errant program may 
damage another, thereby hiding the true 
cause of the problem, or perhaps just 
producing an incorrect result. OS/2 is 


by Gordon Letwin 


designed so that errors аге isolated tothe 
program that caused them. The pro- 
gram's normal operation—memory 
consumption, keyboard usage, and so 
on—does not affect others. It also re- 
stricts a program's ability to interfere 
with others by the manipulation of glob- 
al resources, such as the screen or key- 
board. A protected-mode application 
can control the screen and keyboard 
within its own screen group, but it can- 
not prevent the user from switching to 
another screen group and interacting 
with the application running there. 

It is commonly thought that applica- 
tions programmers are at the mercy of 
the systems designers because applica- 
tions have to use the facilities provided 
by the system. Actually, the opposite is 
true; systems designers must ensure that 
existing applications continue to run on 
any new release. 

An operating system can only succeed 
when there is a good selection of popu- 
lar applications that will run on it. Those 
applications, in turn, are only written 
for already successful systems. This 
catch-22 means that downward compati- 
bility with earlier DOSs is critical to 
bootstrap OS/2 into the marketplace. 
OS/2 provides this compatibility by ded- 
icating one of the screen groups as the 
3.X box. A lot of effort went into provid- 
ing DOS 3 compatibility, but there was 
no question that it had to be there. 

In designing OS/2, we had to strike a 
balance between many sometimes con- 
tradictory goals: We had to provide a 
flexible operating system environment, 
yet that environment had to be fast. We 
wanted to provide application program- 
mers with a rich API that would form a 
stable application base for years to 
come. But we couldn't do this at the ex- 
pense of people who have a large invest- 
ment in applications running under ear- 
lier versions of DOS. 

We saw the fundamental incompati- 
bility between protected mode and real 
mode as our one chance to break com- 
patibility with elements of earlier ver- 
sions of DOS that are unsuitable for a 
multitasking, networked, protected en- 
vironment. Since programmers will 
haveto modify their programs slightly to 
run in protected mode anyway, we took 
this opportunity to have them modify the 
programs a bit further and stop undesir- 
able features from being passed on to fu- 
ture versions of the system. Seeing this 
break in compatibility as a one-time 
event put us under a lot of pressure, but 
we believe that with OS/2, we have de- 
signed an operating system that we will 
be able to support for a greatmany years 
and releases to come. 
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РС LABELING 


FLEXIBLE FORMAT/SIZE 


eS g Ms 
COLOR OPTI ONSE 


„БАБҮ-ҒАЗТ-6272 
0011.1 2UPS.MSI.CDDE 39 


Us es: 
Epson/IBM/Okidata Printers 


* Labels for shelves, bins, inventory | 


| * Text readable up to 50 ft. 
e Bar Codes: | 2 of 5, UPC/ EAN 
MIL-STD, AIAG, Code 39 


• Any size label «Flexible format 
ә Color options * Reversals е Fast 
s File input * Menu driven е $49-$279 


30 Day Money Back Guarantee! 


WORTHINGTON 


DATA SOLUTIONS 
130 Crespi Court, 
Santa Cruz, California 95060 


408/458-9938 


Bar Code Readers 
for PC, XT, AT, PS/2 


HS-232 model 
SAVE-A-SLOT model 
(pictured) 
NO-BOX Slot model 
s Rugged Metal Case & Wand 
* Reads 8 different Bar Codes 
e Attaches as 2nd Keyboard 
* No software needed to add bar 
code reading to your system 


JO Day Money Back Guarantee! 


WORTHINGTON 


DATA SOLUTIONS 
130 Crespi Court, 
Santa Cruz, Calitornia 95060 


408/458-9938 
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soft. A programmer can use a dyna-link 
package to extend the operating system. 
He can install it and then call the entry 
points as though they were part of the op- 
erating system. In fact, the system, 
screen, mouse, and keyboard services are 
actually dyna-link packages. A program 
like Microsoft Windows can simply re- 
place the standard screen and keyboard 
driver with its own so that a program— 
without knowing it—is then "talking" 
through Windows. 


Scheduling 

OS/2 uses a preemptive three-level prior- 
ity scheduling system. Each task has a set 
amount of CPU time. Its duration (and 
how frequently the task is scheduled) de- 
pends primarily on the priority category 
assigned to the task and secondarily on 
the task's CPU and І/О usage history. 
(See the text box "Scheduling Exam- 
ple.") The three categories are: 


ө Forced-run priority. This category is 
for top-priority processes that might 
cause a functional failure unless they pro- 
duce a response within a given amount of 
time. А good example is a network pro- 
gram where you'll be logged off if you 
don't respond to a query fast enough. 

e Middle-range priority, foreground and 
background. The foreground screen 
group has control of the system display 
and keyboard, while background screen 
groups аге not currently on-screen. At 
any given moment there is only one fore- 
ground task, but you can have any num- 
ber of background tasks. 

• Background priority. Not to be con- 
fused with middle-range background, 
tasks in this category are the lowest-prior- 
ity in the system. Simply put, background 
tasks run in whatever time is left over. 
(Microsoft said that the designers didn't 
have any candidates to run in this cate- 
gory; they added it because it was sym- 
metric with the rest of the scheduling 
system.) 


Within this scheme, the task running in 
the 3. X box occupies its own category: If 
an application is running in the 3.X box 
and you switch it off-screen, it becomes 
completely inactive. (However, the con- 
verse is not true; while the 3. X box appli- 
cation is on-screen, protected-mode tasks 
continue to execute.) The OS/2 designers 
do not allow a real-mode application to 
run when switched off-screen because 
such an application will probably have no 
idea it is executing in a multitasking 
environment. 

If a real-mode program switched off- 
screen were allowed to execute in the 
background it could continue to write 
data directly to screen memory, oblit- 


erating whatever the foreground task was 
displaying. 


Threads 

There are situations in certain applica- 
tions where it would be useful to have 
multiple streams of execution within a 
task, but where it would be inappropriate 
to spawn child processes. For example, in 
a spreadsheet program you might want to 
perform a recalculation of the cells visi- 
ble on-screen, then— while recalculating 
the off-screen cells—prompt for more 
input. 

OS/2 allows multiple streams of execu- 
tion, called threads, within a single pro- 
tected-mode task. Only register contents 
and stack are private to a thread. Every 
thread in a process can access all the 
other resources associated with that pro- 
cess. Consequently, if one thread opens a 
file, then all the other threads within that 
task can perform I/O operations on the 
file. 

Since each thread has its own run his- 
tory, you can assign a priority level to 
each thread. However, a thread is only 
visible to the process that created it; 
hence, no task can alter the priority level 
of (or kill) another task's threads. 


Interprocess Communications 

OS/2 includes a number of sophisticated 
methods by which tasks can communi- 
cate with one another. Anyoné who 
knows Unix is already familiar with the 
concept of a pipe; OS/2's pipes are func- 
tionally identical to Unix pipes. In brief, 
a pipe allows for the exchange of data be- 
tween related processes: Both processes 
execute concurrently with the data mov- 
ing through itas a stream of bytes so that a 
pipe functions as a first-in/first-out data 
structure. Programs communicate with a 
pipe as they would a sequential file; the 
sender opens it for writing (using a stan- 
dard file-open call) while the receiver 
opens it for reading. 

А queue is a kind of enhanced pipe. It 
differs from a pipe in that it can be set up 
between unrelated processes. Queues 
allow processes to exchange structured 
rather than serialized data as pipes do. A 
queue has some additional features such 
as receipt acknowledgement: When the 
program at the receiving end of a queue 
receives the transferred data, the queue 
informs the sender. Any number of tasks 
can write to a queue, but only the task 
that created the queue can read from it. 

Shared memory is an unstructured seg- 
ment of memory that a task creates and 
designates as being accessible by other 
tasks. The creating process assigns a 
unique name to the segment, and other 
tasks in the system that have this name 
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Моп-ӘШ егей models from $339. 
expensive resources— your GSA pricing available. 


Get the most out of your 


people, your computers and your 
printers—with Print Master by 
BayTech. Not only does it let your 
people and computers share all 
of your printers, its buffer keeps 
them working instead of waiting. 


Want details? 


Contact your dealer or 
Bay Technical Associates for 
information about Print Master 
: and BayTech's complete line of 
Print Master keeps data communications products, 
everything running proudly made in the U.S.A. 


All users can send data 
simultaneously to Print Master's 
dynamically allocated buffer, | 
keeping your people апа com- 
puters working. This first-in- 
first-out buffer also sends data 
to all printers simultaneously 
to keep them running at full 
capacity. The buffer size? A big 
512K that’s expandable to 
one megabyte. 


Easy to set up, 
easy to use 


Initial setup is menu- 
prompted and allows you to 
configure Print Master to your 
application. You decide which 
ports are input and which are 
output. You also set such 
functions as baud rates, 
handshaking, timeout, how 
you select a printer, ete. 

After setup, you simply 
cable Print Master between your 
computers and printers, and 
you're ready to go. BayTech's 
Memory Resident Program lets 
your PC users select printers via 
funetion keys that correspond to 
a menu window. 


Eleven models with 
serial and parallel 


An advantage of Print 
Master 1s its flexibility: Any 
port ean be a computer port 
or a printer port. Choose from 
eleven models with different 
combinations of serial and 


Bay Technical Associates, Inc. 
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combination serial/parallel Telex 910-333-1618 BAYTECH 
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ports, $895. Ten ports, $995. 800-523-2702 
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Scheduling Example 


T о give you an idea of OS/2 schedul- 
ing methods, let’s look at an exam- 
ple arrangement of tasks (see figure A). 
Screen group 1 is the active screen 
group, and in it we are executing 
CMD.EXE. We have launched JOB1, 
and it has spawned two child tasks, DIR 
and JOB2. We have also started up a 
mailer daemon as a separate process that 
requires no keyboard interaction. 
Screen group 2, not currently on- 
screen, is assembling a source code file 
with the MASM assembler. On the real- 
mode screen group, we are doing 
spreadsheet work with Lotus 1-2-3. Fi- 
nally, on some other screen groups we 
are running a time-critical network 
printer-driver task and a true back- 
ground-priority job that is calculating т 
out to hundreds of decimal places. 


In what order does scheduling take 
place? 

Of course, the time-critical task is top 
priority, so the network printer driver 
gets scheduled first (and most frequent- 
ly). Next come the tasks in screen group 
1: JOB1, DIR, and JOB2. If only one of 
those processes needs to run, then that 
task is scheduled. However, if all three 
need to run, then a secondary level of 
scheduling looks at the runhistory of the 
tasks and schedules them based primari- 
ly on CPU and I/O usage. (If the operat- 
ing system sees that a task performed 
I/O recently, then that task-will be 
scheduled again quickly in the hope that 
it will do more I/O in the future. Since 
ЏО in OS/2 is interrupt-driven, a task 
awaiting I/O will release the CPU, mak- 
ing it available for other tasks.) 


The mailer daemon is scheduled next, 
boosted in priority because it is execut- 
ing in the active screen group. Notice 
that this task is scheduled behind ЈОВІ, 
DIR, and JOB2, since it is not interac- 
tive with the display or keyboard. 
MASM, running in an inactive screen 
group is scheduled next. Finally, the 
program to calculate v is given any time 
left over. This task might do well if all 
othertasks are awaiting keyboard U/O. 

Since the real-mode screen group is 
not active, the 1-2-3 program is not 
given any CPU time at all. OS/2 gives 
no time to real-mode applications that 
are switched off-screen. This is because 
they might attempt to write directly to 
screen memory and overwrite the output 
of whatever program is currently in the 
foreground. 


Figure À: A sample arrangement of tasks within screen groups. 


Screen group 1 
(on-screen) 


| CMD.EXE 


Mailer 
Daemon 


may perform an operating system call to 
obtain a copy of the segment’s selector. 

With a flag, one task can trigger an 
event in another task, as long as the re- 
ceiving task is set up to receive the flag. 
In operation, flags are software-gener- 
ated interrupts similar to Unix signals. 
Task A defines a flag event and attaches 
an event-handling routine to it so that 
when task B triggers the event, task А is 
interrupted and its event-handling routine 
takes control. 
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CMD.EXE 


MASM 


Semaphores let tasks and threads coor- 
dinate accesses to an access-limited re- 
source; only one task at a time can hold a 
semaphore. As an example, you might set 
up a semaphore to control access to your 
printer. When one task calls for use ofthe 
printer, it first sets the semaphore. Other 
tasks that attempt to print will be blocked 
until the semaphore is cleared. 

OS/2 supports two kinds of sema- 
phores: system semaphores and RAM 
semaphores. System semaphores, though 


Other protected-mode 
screen groups 


Network 
Printer 
Driver 


Time critical 


Calculate 


Background 
T 


slower, are more carefully controlled by 
the operating system. Specifically, a sys- 
tem semaphore won't lock up. If the 
holder of a system semaphore crashes be- 
fore it releases the semaphore, the next 
task waiting in line for the semaphore gets 
it and can even discover that it was 
allowed to enter because its predecessor 

has died. 
RAM semaphores are for communica- 
tion among threads within a task. A RAM 
continued 
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YOU DON’T CHANGE YOUR 
PROGRAMS. FoxBASE + гипв 
your dBASE Ш PLUS appli- 
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familiar, user-friendly way you 
use dBASE III PLUS. As a 
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FoxBASE+ doesnt make you 
spend hours compiling and 
linking your programs like 
some “speed-up” products. 
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oup Publication 
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FoxBASE + runs your com- 
piled programs twice as fast 
as Clipper and 3 times faster 
than Quicksilver. 
Best of all, Single-user 
MS-DOS FoxBASE + costs 
just $395 and Multi-user 
FoxBASE+ $595 with a 
money-back guarantee. 
Royalty-free runtime also 
avatlable. 
If you like dBASE III PLUS, 
YOU'LL LOVE FoxBASE 4- !! 
So call (419) 874-0162 now for 
the details. After all . . 
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Fox Software 
27493 Holiday Lane, Perrysburg, OH 43551 
(419) 874-0162 


Telex 6503040827 


Family API provides а 
compatibility bridge 
between the two sides 

of OS/2, giving products 
an easy way to migrate 
to OS/2’s protected area. 


semaphore exists in a piece of memory 
shared by the threads and, since it is en- 
tirely RAM-based, it operates faster than 
a system semaphore. 

Note that the interprocess communica- 
tion features of OS/2 have added a host of 
new data structures that must exist in a 
multitasking world. Each individual 
queue, semaphore, and shared memory 
segment must have a unique name and ac- 
cess to them has to be controlled. The de- 
signers of OS/2 have therefore devised 
the idea of the file-system name space: a 
concept that extends the method by which 
disk files are named to include any object 
in the system that requires a name. The 
syntax that governs disk file-naming con- 
ventions now controls queues, sema- 
phores, and shared-memory segments. 
(For example, to create a queue, you must 
specify its name by including the prefix 
X QUEUES X —a valid queue name might 
be \ QUEUES \ payroll. dat.) 

As a result, file-permission mecha- 
nisms that Microsoft hopes to add in a 
future version of OS/2 will apply imme- 
diately to shared data structures. The net- 
working architecture in OS/2 lets you call 
a file that is on another machine in the 
network as easily as if it were on one of 
your local disk drives. Thanks to the file- 
name space, you will be able to name 
queues across the network, so that a task 
on your machine could send data through 
a queue to a task on another machine. 
(This feature is not scheduled to be avail- 
able in the first release of OS/2.) Addi- 
tionally, since semaphores are named 
items, this paves the way for a future re- 
lease that would make them pseudofiles 
(a component of the semaphore would be 
recorded on the disk). This would make 
semaphores easier to manipulate. Also, if 
the system crashes, a critical semaphore 
could be saved and then restored to its 
former permission level when the system 
was brought back up.(Currently, Micro- 
soft has no plans to allow shared memory 
to be accessible across the network.) 


Monitors 
One problem that arises from OS/2’s vir- 
tualization of the screen and keyboard is 
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that it creates an insulating layer between 
an application and its hardware. Often, a 
programmer would like to directly in- 
spect and modify the stream of data pass- 
ing through a device driver (prior to any 
filtering that the driver might perform). 
Take, for example, a keyboard device 
driver that outputs ASCII sequences. 
Since there are no ASCII sequences that 
use the Caps-Lock key, a program that in- 
dicates on-screen that the Caps-Lock key 
is engaged (several popular word-pro- 
cessing and spreadsheet programs do 
this) would be unable to determine the 
state of that key from the output of such a 
driver. 

А monitor is a program youattach to a 
device driver that has access to all the 
characters passing through the driver. A 
monitor can remove or add characters, or 
simply watch them go by in the data 
stream moving through a device driver. 
You can attach more than one monitor to 
a single device driver; OS/2 provides 
routines for registering a monitor with a 
device driver so you can set up an entire 
chain of monitors with complete control 
over the order in which the monitors gain 
access to the data stream. 

Note that monitors let you actually add 
code to the device driver. And, because 
the monitor receives data from the device 
driver, modifies it, and passes it back to 
the driver, the monitor's presence is in- 
visible to any processes using the driver. 
(The OS/2 designers said that monitors 
allowed more global action than they 
liked; here is a means by which one task 
could affect another. However, there 
were strong demands for monitors— 
Superkey and SideKick need this kind of 
interaction with the hardware that moni- 
tors furnish.) 

Since the operating system virtualizes 
the keyboard, each screen group appears 
to have its own keyboard device driver 
and no interaction problems occur when 
different screen groups register their own 
keyboard monitors. The designers of 
О5/2 had to program the keyboard driver 
so that monitors could not remove the 
"hot key" (the key used to switch screen 
groups) from the data stream; otherwise, 
a monitor could lock a screen group onto 
the screen. 


Family API 
Microsoft has designated a subset of the 
function calls available to the OS/2 pro- 
tected-mode programs as the Family 
API. Microsoft chose the members of 
this subset so that programmers could 
write applications that would run under 
both OS/2 and DOS 3 (and of course, the 
3.X box). 

Since Family API-compatible applica- 
tions can run under DOS 3, this means 


that Family API functions do not provide 
access to any of OS/2’s multitasking fea- 
tures (e.g., semaphores and queues). 
However, this does provide a compatibil- 
ity bridge between the two sides of OS/2, 
giving current products an easy way to 
migrate to OS/2’s protected-mode area. 
(See the text box, “New .ЕХЕ Format" 
for further information.) 


Performance Issues 

Performance was a top priority in the de- 
sign of OS/2, and providing it within a 
multitasking environment is more diffi- 
cult than you might think. Consider the 
following scenario: Suppose two pro- 
tected-mode tasks are running under 
OS/2. One makes a request to the operat- 
ing system for a block of memory, and 
the operating system determines that 
there is no single block of free memory 
large enough to satisfy the request. So the 
operating system begins moving seg- 
ments in a compaction process (to con- 
solidate the fragmented free memory 
space), which might take up to 30 milli- 
seconds. But then a task with a forced- 
run priority level asks to be scheduled 
and the operating system must grant the 
request within 5 ms. A dilemma arises: 
What happens if the second task asks for 
access to one of the segments being 
moved? 

OS/2 solves this by marking the seg- 
ment being moved as being swapped out. 
Itthen puts another mark on the segment, 
indicating that the segment is in the mid- 
dle of being moved. OS/2 then transfers 
control to the time-critical task. Now, if 
the task requests the marked segment 
again, it gets a segment-swapped-out 
fault. When the operating system's fault 
handler takes control, it examines the sit- 
uation and sees the true cause of the fault. 
It then completes the move and tells the 
operating system “I have finished moving 
this segment for you," and finally returns 
control to the time-critical task. 

An important goal for the OS/2 design 
team was to ensure that I/O throughput 
was kept as high as possible. OS/2's new 
video I/O routines are much faster than 
the old screen-interrupt routines; only a 
few programs might find the new routines 
too slow (in the past, most commercial 
applications sidestepped the DOS screen 
routines). 

But suppose you have written a pro- 
gram that wants to output to the screen 
and needs the throughput that it can ob- 
tain only by writing directly to screen 
memory. This is at best a difficult job in 
any multitasking system. In OS/2's vir- 
tual screen environment, accessing video 
memory directly is particularly danger- 
ous since the user might switch screen 
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Powerful Statistics, Sophisticated Graphics 


STATGRAPHICS from STSC is simply 
the most complete and powerful statis- 
tical software available for your PC. 
STATGRAPHICS integrates powerful 
statistics with high-resolution color 
graphics —in one single software 
system—to give you an extraordinarily 
powerful analytical environment. 


4fSTATGRAPHICS] is unusually 
complete as software systems go 


in terms of statistical capabilities.” 
(PC Week) 


With more than 250 statistical and math- 
ematical procedures, STATGRAPHICS 
offers you the power and precision of 
mainframe software—right on your PC. 
All the tools you need for comprehensive 
statistical analysis: ANOVA, complete 
regression analysis, experimental design, 
quality control procedures, multivariate 
techniques, nonparametric methods, and 
extensive forecasting and time series 
analysis, including Box-Jenkins. 


“Гуе found STATGRAPHICS to be 
one of the most complete and 
easy-to-use statistics programs 


that І have come across.” 
(Whole Earth Software Catalog) 


All this statistical power is even 

more valuable with STATGRAPHICS’ 
unique interactive environment. 
STATGRAPHICS is completely menu- 
driven so youcan get into your 
statistical analysis work quickly and 
be productive right from the start. You 
can easily go back and forth between 
your numerical and graphical analysis— 
change variables as many times as you 
want—and see the effect immediately. 


You can also enter and access data easily. 
STATGRAPHICS has a full-screen data 
editor and interfaces with standard ASCII 


files, Lotus® 1-2-3© and Symphony? work- 


sheets, and dBASE® files. 


STAT GRAPHICS—the best overall choice! 
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In One Complete Software System 


“Verdict: [STATGRAPHICS is] a 
model PC software system which 
will set standards for PC statistical 


software." (PC User Magazine) 


STATGRAPHICS offers you a wide variety 
of graphics capabilities to help you 
visually analyze your data—more options 
and more sophistication than any other 
PC statistical software. Included are 
histograms, two- and three-dimensional 
line and surface plots, scatter plots, time 
sequence plots, quality control charts, 

as well as bar and pie charts. 
STATGRAPHICS supports a wide range 
of graphics boards, printers, and plotters. 


For the most complete, advanced statis- 
tical graphics software system available, 
order STAT GRAPHICS today. To order, 
contact your local dealer. If they don't 
haveit, tell them to call STSC toll-free. 


(800) 592-0050 
In Maryland or Canada call (301) 984-5123. 


Available nationally through Softsel and distributors 
worldwide. Dealer inquiries welcome. 


*International prices slightly higher. STATGRAPHICS, 

SAS, ond dBASE are registered trodemarks of Statistical 
Grophics Corporation, SAS Institute Inc., and Ashton-Tote, 
respectively. Lotus, 1-2-3, and Symphony are registered 
trademorks of Lotus Development Corp. PLUS*WARE and 
SPSS/PC + are trademarks of STSC, Inc. and SPSS Inc., 
respectively. 
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New .EXE Format 


ith the development of the Family 

API definition, Microsoft has en- 
abled developers to write code that oper- 
ates either in the DOS 3 or as a pro- 
tected-mode application under OS/2. 
However, don’t get the idea that you 
need only recompile existing 3.Х appli- 
cations into the new .EXE format to get 
them to run on the protected-mode side 
of OS/2. You will also have to recode the 
operating system calls to comply with 
the Family API specifications. The de- 
signers of OS/2 created an executable 
file format that both the protected-mode 
or real-mode sides of the operating sys- 
tem can read. Figure A shows a simpli- 
fied diagram of this new .EXE file 
format. 

This format is a superset of the struc- 
ture of .EXE files in current versions of 
MS-DOS. If you are running in the pro- 
tected-mode side of OS/2 and you exe- 
cute a new .EXE file, the operating sys- 
tem looks at a value stored at a specific 
location in the old .EXE header portion 
of the file and determines that the file is 
inthenew .EXE format. In this case, the 
operating system ignores the stub loader 
and library routines and loads the user 
program. OS/2 then fixes up any dyna- 
link references that must be satisfied at 
load time and passes control to the 
program. 


groups in the middle of a screen write. 

To handle this situation, OS/2 provides 
a function that programs can call to ob- 
tain exclusive access to the display. The 
function returns a value indicating that 
the calling program has access to the 
screen; it is then that program’s responsi- 
bility to perform its I/O as quickly as pos- 
sible and release the screen. (There is a 
time-out period to guard against a pro- 
gram’s grabbing the screen and never re- 
leasing it.) During the time that the pro- 
gram has control of the display, the 
system hot key is disabled. 


A Transitional Product 
OS/2 provides a high degree of compati- 
bility with the existing software base 
without compromising the robust API for 
developers of future applications. 
Compatibility has become such a 
powerful consideration in the microcom- 
puter industry that a staggering amount of 
work is being directed toward that end: 
The designers of OS/2 said that over half 
of their effort wentinto providing the 3.X 
box. Parallels elsewhere in the industry 
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However, if you execute such a file 
under DOS 3, the entire file is brought 
into memory (the DOS 3 loader assumes 
that the file 1s in the old . EXE format). 
Control then transfers tothe stub loader. 
The library routines are DOS 3 imple- 


mentations of Family API dyna-link li- 
brary routines, and the stub loader code 
reroutes the program's dyna-link refer- 
ences to point to this library code. Final- 
ly, the user program gains control and 
executes. 


Figure А: Diagram of the new . EXE file format. Files conforming to this 
arrangement will run in both the real-mode and protected-mode sides of OS/2. 


NEW .EXE FORMAT 


+ Old .EXE header 


— Offset to new .EXE header 


include the Apple IIGS, where a major 
portion of the design effort was devoted to 
maintaining compatibility with the Apple 
II series; the Mac II, where special provi- 
sions had to be devised to support the 
“old” 24-bit addressing of the Macintosh 
within the Mac II’s new 32-bit architec- 
ture (firmware routines compatible with 
those in the Mac and Mac Plus were also 
incorporated in the system ROMs); and 
the Amiga 2000, with its A2000 board 
and dual-bus architecture specifically for 
the support of IBM PC hardware and 
software, 

The new DOS raises some questions 
about which computer you should buy 
and for which application interface you 
should write programs. Since this operat- 
ing system can run on the 80386 as well 
as the 80286, it might make sense to pur- 
chase a more costly 80386 machine with 
an eye on the future full-blown 80386 
version of the operating system that is 
sure to come. If you are a programmer 
working under MS-DOS, you must now 
choose whether to wait for the next oper- 
ating system, in the hope that the transi- 


Stub loader 
Library routines 


New .EXE header 


Program 


Dyna-link references 


tion away from the limitations of the old 
MS-DOS will soon be complete, or use 
one of the current environments for the 
applications you create: 


¢ Microsoft Windows. 

e DOS 3—this would ensure not only that 
your programs could run on IBM PCs 
and PC XTs but also in OS/2's 3. X box. 
е The new protected-mode side of 
OS/2—write your programs for this envi- 
ronment and you jump aboard the train 
headed for a new, more versatile 80386 
operating system. (The Family API con- 
struct provides some help in choosing be- 
tween these last two choices.) 


OS/2 is a transitional product. It 
bridges the 16-bit single-tasking world 
built on the shoulders of CP/M to the 32- 
bit multitasking realm of fundamentally 
different operating systems to come—a 
transition that might span two years. We 
hope the flexibility that OS/2's designers 
have incorporated will allow those of us 
who will use it to handle this transition 
smoothly. ш 


With all these SoftLogic Solutions, 


you could run out of problems. 


Now there’s a whole family of low-cost, easy to use SoftLogic Software for the IBM PC, XT, AT, and compatibles. 
They'll save you time, aggravation, and lots of money. Got a problem? Check out these SoftLogic Solutions. 


Software Carousel — The easy way 
to move from one program to another. 


Now keep up to ten different programs 
loaded and ready to run—and switch from one 
to another in an instant. Plus use all available 

” memory with each and every program. Sup- 
ports AboveBoard" and RAMPage-" New 


Version 2 is even faster and more powerful. 


$59.95* 


Disk Optimizer—Speeds up your 
disk by cleaning up your files. 


You may not notice, but your hard disk is 
getting slower. Because your files keep getting 
fragmented and scattered on your disk. Disk 
Optimizer puts back the speed by putting your 
files back іп one piece — where they belong. 
Now faster, with even more powerful features. 


Cubit— Packs more of your data 
onto less disk space. 


Filling up your hard disk again? Don't run out 
and get a bigger drive. Get Cubit, and get up to 
twice the storage capacity from the drive you 
already have. Cubit compresses and decom- 
presses word processor, spreadsheet, database, 
all kinds of files—quickly, safely, invisibly. 


$49.95* 


DoubleDOS —The multitasking 


software thattakes less of everything. 


You can spend more money, load more mem- 
ory, and read more manuals with systems like 
TopView or Windows.” Or you can get 
DoubleDOS, the amazing concurrent software 
system that lets you and your computer each 
work on different tasks at once. 


$49.95* 


Put your problems behind you! Order today! 


Look for SoftLogic products at better computer dealers everywhere. 
Or order direct from SoftLogic Solutions by calling 


800-272-9900 SOETLOGIC 
(603-627-9900 in NH). SOLUTIONS 


SoftLogic Solutions, Inc. 
One Perimeter Road 


ss 2. | Manchester, NH 03103 
oltLogic Solutions, Inc. Tu ps , 
TM signifies manufacturer's trademark. *nlus $5.00 shipping and handling. 
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or compatible. 


The Fastest PC Accelerator! 


FastCACHE-286 is the fastest 

half card accelerator ever built. И 

is also the first to have an on-board 
8088 socket, built-in high-speed 80287 
clock, and software controlled slow and 

fast 80286 modes. FastCACHE-286 acceler- 
ates the IBM PC, XT and compatibles. It can be 
purchased in either a 9 or 12 MHz version starting 
at $399 (9 MHz). The card combines the best features of our 
286TurboCACHE" (PC Magazine "Editor's Choice") with 
the ability to run asynchronously. This frees it from the 7.2 
MHz frequency barrier of synchronous cache cards and » | 
enables the board to run on dual-speed motherboards and i " Т... 
PCs such as the Zenith 158 or the Leading Edge Моде! D! Speeds Up your 80287 


The board includes MicroWay's DCache software and is and your 80286! rou 
compatible with all PC software and EMS, EEMS, and 287TurboPLUS adds a new SLow 
ЕСА. feature to PC Magazine Editor's 


Choice - 287Turbo. 287 Turbo 
increases 80287 speed from the 4 MHz used by IBM to 10 
or 12 MHz. It has become an industry standard used in the 


9 MSC(sec) Regen (бес) Price AT, clones and the 386 Deskpro. 287TurboPLUS lets a user 
қ о мв юш | БЕСІ ыы 
& ypi s will run up to 9 or 1 7. Т NI 
a ли чш Е nsec DRAM and an optional high speed 80286 itis possible 
12 MHz FastCACHE-286 103 93 22 (6) | to get 11 MHz speed froman AT. 287 TurboPLUS includes a 
| 100r 12 MHztested 80287,80287 diagnostic software ала 
“Times in parentheses are with an 8087 or 80287. easily installs in your 80287 socket 


MICROWAY ... Respected throughout the industry for high quality engineering, service and technical support. 
Dealer, VAR, university and corporate inquines are welcome. 


The World Leader in 8087 Support 


PO: Box 79, Kingston, Mass. 02364 US^-617) 746-7341 
32 High St., Kingston-Upon-Thames, England, 01-541-5466 


Inquiry 19! FastCACHE-266, 287 Turbo, 287TumoPLUS and 286TuboCACHE am trademarks of MicroWay. inc. Micro'ay is a registered trademark of Microwny, inc. 


Steve Ciarcia 


CIARCIA’S CIRCUIT CELLAR 


Part 2: Digitizer/Transmitter 


Build a Gray-Scale 
Video Digitizer 


An imaging system with remarkable features for the price 


Last month I described the 
ImageWise video digi- 
tizer’s display/receiver 
section. The display/re- 
ceiver board accepts 
binary data from a serial 
RS-232 port and decodes that data to gen- 
erate a gray-level display (with 64 levels) 
on a standard TV monitor. This month 
ГЇЇ complete the projéct by describing the 
digitizer/transmitter board (see photo 1) 
and discussing some possible applica- 
tions. (Note: Certain portions of this arti- 
cle depend heavily on material presented 
in last month’s Circuit Cellar.) 

As I mentioned last month, ImageWise 
is technically a “field” grabber rather 
than a “frame” grabber. The digitizer/ 
transmitter board makes no distinction 
between the two fields ina frame: One is 
as good as the other. The digitizer/trans- 
mitter must decide when a new field is 
starting, wait until the first active line be- 
gins, then begin converting the analog 
video signal into digital bytes that are 
stored into the field buffer. Because the 
video can’t be “slowed down," all this 
must happen when the video occurs 
rather than when the processor is ready. 

You might think that you could locate 
the start of the first active video line by 
counting horizontal sync pulses after the 
conclusion of the vertical sync pulse, but 
it’s not that easy. Some cameras do not 
produce “standard-width” vertical sync 
pulses, so counting pulses won't work. 
Instead, I used an internal timer on the 


Steve Ciarcia (pronounced “see-ARE- 
see-ah”’) is an electronics engineer and 
computer consultant with experience in 
process control, digital design, nuclear 
instrumentation, and product develop- 
ment. The author of several books on 
electronics, he can be reached at P.O. 


Box 582, Glastonbury, CT 06033. 


8031 to provide a fixed delay period 
(DIP-switch-selectable, either 16- or 20- 
line times). The first horizontal sync 
pulse after that delay becomes the first 
active line to be digitized. 


Digitizer/Transmitter Hardware 

The digitizer/transmitter has two main 
functions. First, it digitizes the analog 
video signal; second, it transmits the data 
to the display/receiver over a serial RS- 
232 link. Figure 1 shows the digitizer/ 
transmitter circuitry. 


The analog circuitry merits a detailed 
description. Many people who are famil- 
iar with the level of integration possible 
in digital circuitry are appalled at the 
number of components needed to accom- 
plish even the simplest analog task. The 
whole mass of circuitry attached to the 
analog video input performs five func- 
tions: termination, clamping, filtering, 
buffering, and level comparison. 

Standard composite video is communi- 
cated over coaxial cable with a character- 

continued 


Photo 1: The Image Wise digitizer/transmitter in prototype printed circuit form. 
The digitizer/transmitter board flash-digitizes the video out put of a TV camera or 
other video source (connectors in upper right corner) and converts it to serial 
data that can be stored and manipulated by a computer or redis played on an 
ImageWise dis play/receiver board (see last month's Circuit Cellar). The flash 
A/D converter is the 18-pin chip in the upper right corner; the two 28-pin chips on 


the left are 64K bytes of static RAM. 
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istic impedance of 75 ohms. To prevent 
reflections from the end of the cable, it 
must be terminated in that impedance. 
The 75-ohm resistor at the video-input 
connector of the digitizer/transmitter (J3 
and J4) accomplishes this goal. A jumper 
(JP1) disconnects the terminator if you 
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have a terminated device (perhaps a mon- 
itor to watch "live" video) connected to 
the second parallel connector. 

Video signals never seem to exhibit 
"textbook" profiles. Frequently, inex- 
pensive cameras produce video signals 
with a DC offset that depends on the 
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Figure 1: Schematic for the Image Wise digitizer/transmitter board. 
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scene being viewed. The digitizer incor- 
porates clamping circuitry that forces the 
tips of the sync pulses to O volts. This 
means that the brightest white will be in 
the area of 1 to 1.4 V (different cameras 
give different results). 

Both color and black-and-white sig- 
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nals will work with the ImageWise digi- 
tizer; however, a color signal contains 
more information than is necessary. This 
extra color information is detrimental be- 
cause it can impart a herringbone pattern 
on the black-and-white digitized image. I 
solved this problem by using a filter that 
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removes the frequencies used to encode 
the color. The remaining signal contains 
the important intensity voltage that the 
digitizer measures. You should discon- 
nect this color filter (jumper-selectable 
JP2) when using a black-and-white cam- 
era because the filter doesn't have a sharp 
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cutoff, and it can “soften” the picture by 
removing some of the finer details. Try it 
both ways and use the jumper setting that 

works best for your application. 
The 2N4401 transistor serves as a 
power amplifier to ensure that the re- 
continued 
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A flash A/D converter 
differs from slower 
converters in having 
more internal circuitry. 


maining circuitry gets a clean signal 
without loading the input. Configured as 
an emitter follower, this transistor circuit 
supplies the relatively high input current 
required by the RCA CA3306 flash A/D 
converter. 

A composite video signal contains 
both video and synchronization informa- 
tion. I used an LM311 comparator con- 
figured as a sync detector. Whenever the 
video drops below 200 millivolts (set by 
the resistors on pin 3), the LM311 output 
goes low. Because the clamping circuit 
forces the sync tips to ground, the LM311 
output goes low only during horizontal or 
vertical sync pulses and never during 
video data. 

Next, the buffered video signal is di- 
rected to the A/D converter. As ууе уе al- 
ready established, video data is extreme- 
ly fast, and therefore the A/D conversion 
must be equally fast. I chose the CA3306 
6-bit A/D converter for reasons of econo- 
my and the existence of readily available 
sources. The CA3306 is a special flash 
A/D converter. 

A flash A/D converter is different from 
slower converters because it has more in- 
ternal circuitry. Rather than use a D/A 
converter as an integral component in the 
conversion process, a 6-bit flash A/D 
converter contains 64 individual voltage 
comparators, each set to trigger at a spe- 
cific level. Sophisticated decoding logic 
determines which comparator is trig- 
gered as a result ofthe applied signal and 
outputs the appropriate binary code. The 
ultimate speed of a flash A/D converter is 
the reaction time of the comparators and 
the decoding logic and is independent of 
any system clocksorothertiming signals. 
In the case of the CA3306, its conversion 
time is 55 to 83 nanoseconds, or 12 mil- 
lion to 18 million samples per second. 
The ImageWise system requires a con- 
verter that samples at 5 megahertz. 

The output of the САЗ306 is 6 bits 
within a relative range defined between 
+V and —V'*/. Most often these limits 
are +5 V to +8 V and ground. Because 
we are digitizing only 64 gray levels, 
however, it is worthwhile to include only 
the active video range of +0.2 V to +1.5 
V. This is easily accomplished with the 
white (+ V'*^) and black ( — V'*/) trim po- 
tentiometers that adjust the CA3306's 
conversion thresholds so that a bright 


132 BYTE * JUNE 1987 


CIRCUIT CELLAR 


white will be digitized as hexadecimal 3F 
and dark black will be hexadecimal 00. 
Ill describe the adjustment procedure 
later. 

Finally, the delay trim potentiometer 
(R21) determines the blanking delay 
from the start of each horizontal sync 
pulse, which must be adjusted to match 
the camera. Video conversion begins 
when the LS221 one-shot times out. It 
ends exactly 256 pixels later. IC20 is a 
20-MHz oscillator that is divided by four 
to produce the 200-ns clock that drives 
the pixel counters and supplies the RAM 
write signal. 

The digital portion of the transmitter 
board is similar to that of the receiver 
board (see last month's article). Both 
boards must process the video data in the 
same way, albeit in opposite directions, 
| 
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Figure 1: Continued. 
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so much of the circuitry сап be the same. 

Without the 8254 counter/timer used 
on the receiver board, fewer control lines 
were needed, so I was able to eliminate 
the 74LS138 decoder. Two 74LS244s 
isolate the processor data lines from the 
video data lines, and a third 74LS244 
buffers the option switches. An 11.059- 
MHz crystal lets the 8031 receive and 
generate standard RS-232 bit rates. 

As I mentioned earlier, the input video 
must be sampled at a rate of 5 MHz, 
which translates to around 200 ns be- 
tween samples. A check of the 803175 ex- 
ecution speed shows there is no way that 
the processor can read the A/D convert- 
er, set up the proper address in memory, 
and store the byte in 200 ns. I chose in- 
stead to use the 8031 to select which line 
is currently being scanned and set up that 
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address іп the upper 8 bits of the memory 
address. Two 741,5191 4-bit counters 
provide the lower 8 bits automatically. At 
the start of each scan line, the counters 
are cleared, and the 8031 sets up the line 
number. After each pixel has been digi- 
tized and stored, the counters increment 
the address. Since there are about 66 mi- 
croseconds between the start of each scan 
line, the processor has plenty of breath- 
ing room. 

The 74LS257 ensures that we are al- 
ways writing to the RAM during digitiza- 
tion. Normal processor reads and writes 
can be performed at any other time for 
image transmission or other processing. 


The Software Connection 
The digitizer/transmitter software is a 
simple loop that captures a video field in 
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the RAM buffer, then compresses and 
transmits the data via serial RS-232. A 
DIP-switch setting determines whether 
the digitizer/transmitter will transmit 
continuously or wait for an XON from 
the display/receiver before starting each 
field (see table 1). 

The software begins video data capture 
when it detects the first vertical sync 
pulse in a field, as described above. The 
program then waits for the vertical-blank- 
ing delay (determined by using the 8031’s 
internal timer) before enabling the RAMs 
and the A/D converter. Next, the pro- 
gram counts sync pulses and increments 
the RAM line address after each pulse. 
When the buffer is full, it disables the 
RAMs and the A/D converter to prevent 
further buffer writes. 

The flowchart shown in figure 2 de- 


The software captures 
a video field, then 

it compresses and 
transmits the data. 


scribes the process used to compress the 
video data in each line. Notice that a 
unique sync byte designates the start of 
the field and the line within the field, as 
well as the end of the video data. 


Getting Started 

Assuming that you have an Image Wise 
display/receiver in good working order 
from last month’s project, use the proce- 
dure that follows to make your first digi- 
tized video connection. 

First, connect the camera to the moni- 
tor (a coaxial cable without any fancy 
hardware between) and get a picture 
that’s well-lighted and focused. The ad- 
age about “garbage in, garbage ош” cer- 
tainly applies to this operation! Make 
sure that you've got the monitor termi- 
nated in 75 ohms. 

Connect the display/receiver to the 
monitor (remember to disconnect the 
camera first). Set the DIP switches to 
28.8 kilobits per second and no time-out 
(continuous pictures; see last month's ar- 
ticle for a DIP-switch-setting guide for 
the display/receiver). 

Turn the video level (R8) trim potenti- 
ometer to midrange and then plug in the 
power. Do not connect the digitizer/ 
transmitter. The display/receiver will 
display a diagonal test pattern that in- 
cludes a gray scale ranging from full 
white to full black. Adjust the video level 
trim potentiometer so that the monitor 
shows the complete range of shades. You 
may have to tinker with the monitor’s 
hold, brightness, and contrast controls. 

Connect the camera to the digitizer/ 
transmitter and install the 75-ohm termi- 
nator jumper (JP1). If you’re using a 
color camera, install the color filter 
jumper (JP2); otherwise, remove it. Set 
the DIP switches to 


28.8k bps 

16-line vertical delay 
Compression enabled 
Ignore +/—1 count changes 
Paced mode disabled 


Turn the delay (R21), black level (R18), 
and white level (R14) trim potentiometers 
to midrange; connect a serial cable be- 
tween the digitizer/transmitter and dis- 
play/receiver; and plug in the power. 
(Note: Set up the serial cable so that pins 

continued 
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Figure 1: Continued. 


Table 1: /mageWise digitizer/transmitter DIP-switch settings. ON and OFF refer to switch positions. 


Switches I, 2, and 3 select the serial bit rate Switch 4 selects the vertical blanking delay from 
(must match the receiver 's rate). the first vertical sync pulse. 


Seria! bit rate 4 Vertical blanking delay 
(must match receiver rate) 


ТЕ OFF 16 lines (normal) 
300 bps ON 20 lines (extended) 
600 bps 
1200 bps Switch 5 enables or disables picture compression. 
2400 bps 
9600 bps 5 Run-length encoding 
19.2k bps 
28.8k bps OFF 


disabled (no compression) 
57.6k bps ON 


enabled (compression) 


(Note: 4800 bps was intentionally omitted.) Switch 6 enables or disables the +/— I count change 
compression. 


6 Compress +/— 1 count changes 


(Note: Switches 7 апа 8 are not usedand must be OFF.) OFF encode (less compression) 
ON ignore (more compression) 
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2 апа 3 are exchanged and pins 5 апа 7 
аге straight through.) You should see the 
digitized picture appearing on the moni- 
tor, painting from top to bottom. After 
the entire scene is done, another image 
will be sent. You'll be able to see а hori- 
zontal line marking the descending edge 
ofthe new picture overlaying the old one. 

You should now adjust the black and 
white trim potentiometers to get the max- 
imum amount of detail in the picture. If 
the black level is too high (clockwise), 
dark areas will have little detail, and the 
whole picture will be dark. If the white 
level is too low (counterclockwise), the 
bright areas will suffer, and the picture 
will be light. You should have a high-con- 
trast scene in front of the camera to make 
sure you have the right levels. (On the 
other hand, don’t make the black level 
too low or the white level too high, be- 
cause that will reduce the number of digi- 
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tal levels in your scene. For example, if 
your camera’s highest voltage is 1.4 V, it 
does no good to have the white setting at 
2.0 V; that 0.6-V difference contains 
some digital codes that will never be 
used.) 

Adjust the delay trim potentiometer so 
that the scene is horizontally centered on 
the monitor. If your monitor has a great 
deal of overscan, it won’t matter too 
much what the delay setting is. You can 
also adjust the monitor’s horizontal hold 
knob slightly. 

If a line of trash (there’s no better way 
to describe it) appears at the top of the 
monitor’s display, try setting the digiti- 
zer/transmitter DIP switch for 20 lines of 
vertical delay instead of 16. Some cam- 
eras produce a few lines of trash at the be- 
ginning of the field, and the digitizer/ 
transmitter faithfully digitizes it. If you 
don’t see anything, or if the trash moves 


to the bottom, leave the DIP switch set for 
16 lines. 

If you have a monitor connected to the 
camera (a viewfinder doesn’t count), you 
must make sure that either the monitor is 
terminated or the termination jumper is 
installed, but not both or neither. You 
should terminate the device at the end of 
the camera cable, not the one in the 
middle. 

You may want totry the filter jumper to 
see what effect it has on the scene. If you 
have a color camera, the filter is probably 
going to be essential; if you have a mono- 
chrome camera, you may simply like a 
softer picture. Do not confuse the effect 
of the filter jumper with the output of an 
unfocused camera; make sure the scene 15 
crisp to start with. 

Try flipping the digitizer/transmitter 
switch that ignores +/—1 count changes 

continued 
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Figure 2: Flowchart of the digitizer/transmitter software. (a) This outlines the overall flow of the software. (b) A flowchart 


of the routine to transmit a single video line. 
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to see what happens to the flat areas іп the 
picture. Disable compression and mea- 
sure the increase in transmission time. 
You can also try changing the bit rates 
to see which rates work for you. A direct 
connection can run at 28.8k bps, but for 
longer wires running through the house, 
you may need to use a slower rate. At 300 
bps you can see the compression work- 
ing. Remember that the display/receiver 
will get confused when you change the 
rate, so you may need to reset the system 
after changing any DIP-switch settings. 


Cheap Buffer Option 

I’ve described how the digitizer/transmit- 
ter works with a 64K-byte RAM field 
buffer made of two 32K-byte static RAM 
chips. It turns out that you can use an 8K- 
byte buffer in the digitizer/transmitter. 
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Because the 32K-byte static RAM chips 
are still rather expensive, I thought it 
would be worthwhile to reduce the cost 
for applications that don’t need the ad- 
vantages of the full 64K-byte buffer 
(Note: The ImageWise kit contains 32K- 
byte static RAM chips.) 

An 8K-byte RAM can hold 32 lines of 
video (8K bytes divided by 256 bytes per 
line). The digitizer/transmitter digitizes 
32 lines, transmits them, captures an- 
other 32 lines, and so on. It keeps track of 
the last digitized line and starts with the 
next line for the next group. When it's 
done, it begins again with the first video 
line. 

Using an 8K-byte RAM is simply a 
matter of plugging it into the first RAM 
socket. The 8031 program ‘‘feels 
around" after a reset to determine the 


Table 2: Hayes Smartmodem DIP-switch settings for use with the ImageWise 


system. 


Switch Setting Description 


1 
2 
3 
4 
5 
6 
7 
8 


Smartmodem DTR input on pin 20 is forced active. 
Don't care, UP for English responses to commands. 
Suppress responses to commands. 

Do not echo characters. 

Smartmodem will auto-answer on first ring. 

Don't care, UP for CD when carrier detected. 
Single-line phone connection. 

Disable Smartmodem command recognition. 


Photo 2: 7he ImageWise digitizer captures a high-quality gray-scale image that 

can be used in areas like security and pattern recognition. In the surveillance 
application shown here, an empty room is entered, used, and then exited. To save 
space in this presentation, all four scenes are displayed оп a GT 180 (in I 6-level gray 


scale). 
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RAM size during initialization and uses 
the proper addresses automatically; no 
DIP-switch settings are required. 

The only difference between using 8К- 
and 64K-byte RAM buffers occurs when 
the scene contains moving objects. The 
64K-byte buffer can hold a complete 
frame that is captured in 1/60 second, 
and it is the only configuration that can 
legitimately be called a frame grabber. 
The 8K-byte buffer holds 32 line groups 
that are digitized several seconds apart, 
so it's possible to get confused images. If 
you've ever seen those "panoramic" 
shots of a line of people with the same 
person at both ends of the line, you'll rec- 
ognize the problem right away. But if 
your application doesn't involve rapid 
motion, you can save some money on 
buffer RAMs. 

This trick doesn't work in the dis- 
play/receiver because it must have the en- 
tire picture in RAM at all times. Replac- 
ing the 64K-byte buffer with an 8K-byte 
buffer would simply give you 32 lines' 
worth of picture. ү 


Using а Modem 

Because both the digitizer/transmitter 
and the display/receiver use a two-wire 
serial interface and XON/XOFFs to con- 
trol data flow, they can be connected 
through a pair of modems as well as by 
direct wiring. The only problem is the 
low data rate that modems can handle. 
This is an ideal application for 2400- and 
9600-bps modems. 

One application might be to have the 
Image Wise digitizer/transmitter wait for 
a phone call, auto-answer, and then trans- 
mit the picture it sees at that remote loca- 
tion. Voila, video security system or 
videotelephone. The switch settings for a 
Hayes Smartmodem 1200 are shown in 
table 2. Note that you can use other 
modems as long as they have auto-answer 
capabilities. 


Using ImageWise 
The Image Wise system can be used as a 
digitizer and display board pair or as indi- 
vidual components of some higher-func- 
tion system. Used as a pair, "teleimag- 
ing” becomes a reality. By adding the 
sense of sight to our ordinary audio com- 
munication, we add a new level of com- 
munication and understanding. No 
longer does the field engineer have to be 
frustrated trying to justify replacement 
rather than repair of an expensive electri- 
cal component. A quick digitized image 
flashed back to the head office verifies 
significant fire damage and gets the 
proper authorization for immediate 
action. 

The key factor in this new level of com- 
munication is the old saying that "seeing 


is believing." Consider another example: 
You are a consultant at a customer's site, 
and some question arises as to the actual 
wording and the date of a revision note on 
an important schematic. Rather than 
waste a day with express delivery, you 
can call your office and have them trans- 
mit a digitized image of the portion of the 
schematic in question complete with the 
authorization signature and date as they 
appear. 

ImageWise has an infinite number of 
stand-alone uses. It can be used to in- 
stantly communicate fingerprints and ID 
photos, monitor traffic at remote inter- 
sections, monitor remote security risk 
zones (see photo 2) via auto-answer 
modems, aid in conducting company- 
wide lectures (standard audio teleconfer- 
ence with pictures of the blackboard peri- 
odically sent to all locations; see photo 
3), or send x-rays and CAT scan pictures 
to medical personnel for corroborating 
diagnosis. 

Some of these uses might seem ambi- 
tious for ImageWise, but similar more 
expensive units are already being applied 
in these areas. My immediate application 
may seem mediocre by comparison. Re- 
cently, I've been spending time out of the 
Circuit Cellar at an office across town. 
Since I already had a TV camera in my 
driveway (no windows in the cellar, re- 
member), I simply attached it to the digi- 
tizer/transmitter and a 2400-bps auto-an- 
swer modem. Now I can call the house 
and get the latest snapshot or simply leave 
it on all the time as a real-time display of 
all the activity around the house (see 
photo 4). (I have four telephone lines; I 
can call the Home Control System on its 
own line if I want to have some real fun 
with someone like a delivery man. These 
guys all think my house is haunted.) 

You'll note that I have described 
ImageWise only in terms of a 256- by 
256- by 6-bit digitizer. Because I in- 
tended to use it with a modem, I felt the 
need to increase the picture-transmission 
speed. One way is to reduce the resolu- 
tion to 128 by 121 or 64 by 61 bits. Even 
though such resolutions produce grainy 
images, they are still quite recognizable, 
especially if they are of familiar faces or 
geography (the recently advertised Mit- 
subishi video telephone has a 94- by 94- 
by 4-bit resolution by comparison). The 
64- by 61-bit image is transmitted eight 
times faster than a 256- by 256-bit image 
and is suitable for monitoring gross 
changes in a driveway scene when a car 
or a person approaches. 

When something appears, I can imme- 
diately change the DIP switches on the 
display board for a higher resolution and 
trigger another picture while the form is 
still in view. (The frame is grabbed in- 
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stantly and is independent of the trans- 
mission time.) The picture-repeat rate 
and resolution, remember, are com- 
manded from the receiver and not fixed 
by the transmitter. The interaction is 
completely dynamic. My next activity is 
to connect the ImageWise digitizer to a 
computer and let it decide what's happen- 
ing for itself and make all the decisions. 

Fortunately, this is as easily said as 
done. Probably the most significant fea- 
ture of ImageWise is that it is computer- 
nonspecific. It is a serial RS-232 I/O de- 
vice that does not depend on any 
computer-specific bus. The ImageWise 
digitizer/transmitter's serial port can be 
connected to any personal computer. The 
computer can receive image data and 
store it on disk or send it to a similarly 
connected display/receiver board. So far 
we've written the software for my SB180 
and the IBM PC. Others will follow. 


Experimenters 
While printed circuit boards and kits are 
available for the Image Wise system, I en- 
courage you to build your own. If you 
don't mind doing a little work, I will sup- 
port your efforts as usual. А hexadecimal 
file of the executable code for the 8031 
digitizer and display system EPROMs, 
sample picture files, and the Turbo Pascal 
continued 


Photo 3: This is how a picture of me 


standing in front of a blackboard in 
Connecticut would be received by an 
ImageWise display/receiver board in 
California. A video printer like the 
Mitsubishi unit shown here can save the 
current scene while another is being 
transmitted. 


Photo 4: The equipment counter in the Circuit Cellar where I took most of the 
photos with the setup you see. The interesting point to realize here is that this picture 
is completely digitized. A video camera (out of view) is pointed at the two stacked 
monochrome monitors and the film camera. The monitor on the bottom displays the 
picture as it is produced by the video camera and input to the digitizer/transmitter 
board. The display on top shows the output of the display/receiver board after it 
receives the data from the digitizer. It is the object of view by the film camera. 


This picture is the screen of the top monitor. 
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#1 C interpreter 


The professional 
C development 
environment 


Your C compiler creates great final code . . . 
but as a programming tool, it's too,too slow. 
With C-terp you can edit, debug, and run 
without the wait. Nothing, but nothing, is faster 
for developing professional C programs. 


Choose the perfect C-terp companion 
for your C compiler 


C-terp/Microsoft 
C-terp/Lattice C-terp/Aztec 
C-terp/Mark Williams C-terp/C86 


Link in all your compilers functions, your own 
functions, add-on libraries, assembly routines, 
and data objects. Get instant access to every- 
thing in the C-terp interactive environment. 


C-terp/XENIX 


Only C-terp offers all this and more 

m Full K&R with common ANSI 
enhancements 

= Source level interactive debugging 

= Software paging for your big jobs 

= Complete multi-module support 

m Run-time pointer checking 

ш Unsurpassed reconfigurable screen 
editor 

m Dual display and full graphics support 

ш Large model ш Call-in 

ORDER C-terp TODAY (specify compiler) 

C-terp runs on IBM PC, AT or ай 

compatibles. t 

Price: 

MS-DOS 2.x and up - $298, 

Xenix System V 286 - $498 

MC, VISA, COD 

30-day money-back 

GUARANTEE 


Trademarks: C-terp (Gimpel Software). 
C88 (Computer Innovations). Lattice(Lattice. Inc.). 
Xenix. Microsoft. MS-DOS (Microsoft, Inc.), Aztec (Manx 
Software), Mark Williams (Mark Williams Company). 

IBM (International Business Machines, inc.) 


(ШИБЕ SOFTWARE 


3207 Hogarth Lane, Collegeville, PA 19426 


(215) 584-4261 
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code for storing images on an IBM PC 
are available for downloading from my 
bulletin board at (203) 871-1988 (similar 
code written for the SB180 in machine 
language is also available). Alternatively, 
you can send me a preformatted IBM PC 
or SB180 disk with return postage, and 
ПІ put all the files on it for you (the hexa- 
decimal file could be used with my serial 
EPROM programmer, for example). Of 
course, this free software is limited to 
noncommercial personal use. 


Next Month 
Once you've got a picture in digital for- 
mat, you can write programs that perform 
magic tricks with it (hardware people like 
to think that way). By manipulating the 
binary data making up the picture, you 
can transform it into another picture that 
may be more meaningful. You can even 
combine two pictures to find differ- 
ences—this is called image processing. 
Now that we have the ImageWise digi- 
tizer, we have the means to perform some 
real experiments. I know many tutorial 
articles on image processing have been 
published, but the true Circuit Cellar 
creed is to build it yourself. Using 
ImageWise, next month ГЇЇ demonstrate 
how the basics of picture comparison, en- 
hancement, and other image-processing 
fundamentals can be done for real. Final- 
ly, in another conversion of tutorial to ex- 
ample for August, I will demonstrate the 
process of colorizing the 64-level gray- 
scale ImageWise picture. Ш 


Special thanks to Ed Nisley for his expert 
collaboration on this project. 


Editor's Note: Steve often refers to previous 
Circuit Cellar articles. Most of these past arti- 
cles are available in book form from BYTE 
Books, McGraw-Hill Book Company, P.O. 
Box 400, Hightstown, NJ 08250. 

Ciarcia's Circuit Cellar, Volume I covers 
articles in BYTE from September 1977 
through November 1978. blume II covers 
December 1978 through June 1980. Volume 
ШІ covers July 1980 through December 1981. 
Volume IV covers January 1982 through June 
1983. Volume V covers July 1983 through De- 
cember 1984. 


The following items are available from 


CCI 

P.O. Box 428 
Tolland, CT 06084 
(203) 875-2751 


1. ImageWise digitizer/transmitter board ex- 
perimenter's kit. Contains digitizer/trans- 
mitter printed circuit board, 11.05-MHz crys- 
tal, programmed 2764 EPROM with trans- 
mitter software, and CA3306 flash A/D 
converter and manual with complete parts list. 

DIOI-EXP оаа авнаа $99 


2. ImageWise display/receiver board experi- 
menter’s kit. Contains gray-scale display/ 
receiver printed circuit board, 11.05-MHz 
crystal, programmed 2764 EPROM with re- 
ceiver software, Telmos 1852 video D/A con- 
verter, manual with complete parts list, and an 
IBM PC 2.0 disk containing sample digitized 


images and test patterns. 
DRO EXP ss, басары бады $99 
DTOI1-EXP and DROI-EXP 
азды «ЗБ КИИ ses ei ылатын жөндей $179 


3. ImageWise digitizer/transmitter full kit. 
Contains all digitizer/transmitter components, 
including printed circuit board, 64K bytes of 
static RAM, IC sockets, crystals, pro- 
grammed 2764, CA3306 flash A/D converter, 
manual, and IBM PC 2.0 disk containing utili- 
ty routines for storing and displaying (dot- 
dithered, not gray scale) and downloading 
image files using an IBM PC. Does not in- 
clude power supply or case. 

DIOI-RIT urere bue ые Even $249 


4. ImageWise display/receiver full kit. Con- 
tains all gray-scale display/receiver compo- 
nents, including printed circuit board, 64K 
bytes of static RAM, IC sockets, crystals, pro- 
grammed 2764, Telmos 1852 video D/A con- 
verter, manual, and an IBM PC 2.0 disk con- 
taining sample digitized images and test 
patterns. Does not include case or power 


supply. 
DROI-KIT уи рен ни: $249 
DTOI-KIT апа DROI-KIT 
ІОЕРІЛЕГ еее ERO ы as s $489 


ImageWise is also available assembled. Call 
CCI for source and availability of assembled 
boards and complete systems, black-and- 
white TV cameras, 32K-byte static RAM 
chips, and power supplies. Software utilities 
are also available in SB180 format. 


АП payments should be made in U.S. dollars 
by check, money order, MasterCard, or Visa. 
Surface delivery (U.S. and Canada only): add 
$3 for U.S., $6 for Canada. For delivery to 
Europe via U.S. airmail, add $10. Three-day 
air freight delivery: add $8 for U.S. (UPS 
Blue), $25 for Canada (Purolator overnight), 
$45 for Europe (Federal Express), or $60 for 
Asia and elsewhere in the world (Federal Ex- 
press). Shipping costs are the same for one or 
two units. 


There is an on-line Circuit Cellar bulletin 
board system that supports past and present 
projects. You are invited to call and exchange 
ideas and comments with other Circuit Cellar 
supporters. The 300/1200/2400-bps BBS is 
on-line 24 hours a day at (203) 871-1988. 


To be included on the Circuit Cellar mail- 
ing list and receive periodic project up- 
dates and support materials, please circle 
100 on the Reader Service inquiry card at 
the back of the magazine. 


WHAT THE HECK! 


: ProDesign I! — Still $299! DET auc Pet 


ProDesign || — the Easy-to-Use CAD System. The CAD 
: system that was introduced two years ago for the amazingly 
low price of $299. The CAD system that has undergone four 
major revisions with more than 400 enhancements. The CAD 
system that still costs only $299! 


How do we do it? Our accountants said to raise the price 
to cover research and development costs. Our business 
advisors said to charge more for the additional features. Our 
competitors said it's impossible to stay in business selling a 
comprehensive CAD package such as ProDesign Il for only 
$299. RAISING 


n£CHan ran 


And our customers said $299 is great. So, we said: (ERTIBHMLO у 


“Aw... What the Heck! $299 it is!" 


Now, two years after its introduction, ProDesign 11 is one 
of the world's leading CAD packages. It has features pre- 
viously found only on CAD systems costing thousands of 
dollars. For the single price of $299, you get these features 
and more: 


T ыы 


а т/а 


6” ЕРІМОІС 
TRAVEL 


е Support for more than 180 printers (including color 
printers) 

€ Support for more than 80 plotters, with plotter optimi- 
zation. 

€ Easy-to-Use single keystroke commands. 


Т Fare 


® On-screen menus accessible with a mouse. 2 

Ф Comprehensive drawing commands, including the finest 

curve fitting in the industry. 

Editing features unsurpassed by ANY other CAD package. 

Extensive snap features, including snap to point, endpoint, 

midpoint, line, circle, ellipse, arc, intersection, and perpen- 

dicular. | 

е True Auto Dimensioning with several formats. 

© Extensive Layering features. 

е Full Macro capabilities. 

Ф Specialized drawing aids, such as tangents to circles and 
ellipses, parallel lines, parallel curves, wide lines, and more. 


°з MORSE TAPER 


Where do you get ProDesign ІІ? See your local computer 
dealer, or contact: и 


hd Complete hatching with up to 40 different patterns. American Small Business Computers, Inc. 
€ Area and length calculation for line curves, circles, etc. 118 South Mill Street 
€ Full Zoom, Pan, and Rotate capabilities. i Pryor, OK 74361 
è Capability to transfer drawings to and from other programs. (918) 825-4844 
® Capability to Break/Trim Lines, Curves, Circles, Arcs, and Telex 9102400302 
Ellipses. Want more information? Call or write for a detailed brochure 
ө Many more features — A// for only $299! and a free demo disk! 


 PRODESIGN II STILL ONLY $299! 


Inquiry 20 


THE FASTEST 


If you want a fast, versatile, 
reliable printer with superb output, 
you can do one of two things. 

Get an ALPS. Or get an ALPS. 

The ALPS P2100" is our 
fastest, flying through drafts at 400 
cps, memos at 200 cps and letter- 
quality documents at 80 cps. 

And the ALPS P2000" one of 
PC Magazines "best products 
of 1986; is no slouch, either. With 


print speeds of 250, 125 and 50 cps. 


So both printers will speed 


TO AN 


through most any kind of work. 
From letters and graphics to 
six-part forms and 16-inch-wide 
spreadsheets. | 

But these aren't just high- 
speed printers. They're also 
highly efficient. 

Each has multiple font car- 
tridges, to let you change type 
styles quickly and easily. A 4K 
print buffer —expandable to 
256K —that frees up your PC for 
one job while you're still printing 


THING 
ALPS. 


another. A built-in, push/pull 
tractor feed and bottom feed, to 
Save paper that other printers 
would waste. Plus full compati- 
bility with most leading PCs and 
software. 

Running these ALPS is as 
easy as pushing buttons on their 
front panels. And once they start 
running, they may never stop. 
With basic care, in fact, they'll per- 
form flawlessly for over five years. 
Now the best thing to do is 


Inquiry 14 for End-Users. Inquiry 15 for DEALERS ONLY. 


NEXT 


see them perform live. For a free 
demo or more information, call us 
at (800) 828-AL PS. In California, 
(800) 257-7872. 

You'll discover there's only 


one printer that can compare to an 
ALPS. Another ALPS. 


ALPS 


AMERICA 
IT'S TIME YOU SAW THE ALPS. 


P2100 and P2000 are trademarks of ALPS Electric Co., Ltd. С1987 ALPS America. 


There are plenty of compatibles but none сап 
match PROTEUS in speed, IBM compatibility, 
reliability, support & delivery. 


PROTEUS features include: 


12.5MHz Keyboard selectable CLOCK SPEED 
4MB RAM ON MOTHERBOARD 
3 SERIALS, 2 PARALLELS ON MOTHERBOARD 
. . and тоге. . . 


EDITOR'S CHOICE, 


"There are so many nice aspects to Proteus 286 and the 
company that makes it, there isn't enough 
room ta cover them all." 


Lawrence Oakley, Editor, Business Computer Digest 


"The Proteus 286 ran all our test software and DOS 3.2 
without a hitch...An excellent choice for someone who 
wants to configure his own system without messing 
around with the intricacies of matching hardware." 


Winn L. Rosch, PC Magazine 


30-DAY FULL MONEY BACK GUARANTEE 
(TOTAL SATISFACTION GUARANTEED) 
* FREE NATIONWIDE ON YOUR SITE SERVICE! 
* 15-MONTH FULL WARRANTY, LABOR & PARTS INCLUDED. 
* FREE24 HOUR ONLINE CUSTOMER SUPPORT 
. ‚ 100% COMPATIBILITY WITH UNIX, ХЕМІХ, AUTOCAD, NOVELL, & 3COM 
ALL SYSTEMS DESIGNED AND MADE IN USA 


PROTEUS CUSTOMERS INCLUDE: RCA, XEROX, DUPONT, REVLON, KODAK, DEC, CITIBANK, MIT A.I. LAB, 
ROCKEFELLER UNIV, COLUMBIA UNIV, JOHNS HOPKINS UNIV, NASA/TIAA...and thousands mare! 


PROTEUS-286 STD. PROTEUS-286E 
• 80286-10 Intel CPU (A Low Cost Proteus AT Compatible) 


Әні ШАНА COC pera Кона е Intel 80286 Runs at 8Mhz, орі. 10Mhz 


е Selectable Wait States 0-1 
• 8-layer stable haa е 512K RAM expandable to 1MB on motherbd 
• 8 1/0 slots 


• 1024K RAM expandable to 4MB оп motherbd 
е Clock, Cal., Battery backup 


е 80287 Coprocessor Socket 
e 5 MHz DMA bus e 195W 110/220v power supply 
е Clock, Cal. & battery backup * Hard Disk & Floppy comb. controller 
е 3 Serials, 2 Parallels on mainbd e 1.2MB Floppy Drive (reads both 1.2MB and 360K floppy) 
e 8 1/0 slots * Maxiswitch AT keyboard 
Price: $1095 


е 200W, quality Power supply 110/220v 
10Mhz system with IMB RAM 20MB hard disk, Herc. 


* Hard Disk & Floppy Controller 
* TXOIODpy Dnseonane | 2ME one compt. card & high res. mono monitor 
total system price $1720 


30 DAY 
MONEYBACK 
GUARANTEE 


PROTEUS-286GT 


° 80286-12 Intel CPU 
е 6/12.5MHz Clock speed (KBD select) 
• 8-layer stable motherboard 
* 1024K RAM expandable to 4MB on motherbd 
* 81/O slots 
е 80287 Coprocessor Socket 
• 3 serials, 2 parallels on mainbd 
е 5 Mhz DMA bus 
° Hard Disk & Floppy Controller 
е Clock, Cal., & battery backup 
• 200W quality 110/220v power supply 
• Two Floppy Drives; one 1.2MB & 
one 360K with choice of 3.5" drive 
е 84 keyAT style keyboard 
Price: $2495.00 


(Quantity discounts available) 
With 30MB fast harddisk, Hercules 
compatible graphics card & High resolution ! тм 
monochrome monitor — $3075* у 
44MB ЕСА system with EGA Monitor — $3675* | 
| 


WE CUSTOM CONFIGURE AND TEST THE SYSTEM EXTENSIVELY. ы 
WE HAVE THE LARGEST STOCK ОҒ HARD DISKS, MONITORS AND 
ADAPTERS AT LOWEST PRICES. 


360K, with choice of 3.5" microfloppy. 
е ATstyle 84 key keyboard 
Price: $2195.00 


(quantity discounts available) ә 


Шш 
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The Intelligent знат 


_ HARD DISKS ADD-ONS REA 
20м Seagate 285 Hercules Compat. Mono card. $9B | 
МВ Seagate $595 ШМ Compatible Color card 5109 " 
40MB Seagate $730 2MB upgrade to 286 & GT $495 I 
44MB Minise ribe $665 JMB upgrade 10286 & G1 $985 = 
44MB Priam $850 IEMS driver availablet = 
HOMB Seagate $1095 3MB EMS memory CI2Mhz) card Scall ГТ? a Ae # 
WOMB Мом r сай 80287-8 Coproressor 5249 = 
мірі ае ыы QA ES 
rolfeus tti: 1 А Саг КР, 
MONITORS VEGA Delux [GA card 5345 TO ORDER OR FOR INFORMATION СА 
NEC-DB1 Seall 
pr gs. Monochrome 5109 Modems 300/1300, 1200/2400. Sall 
ot manitis 534] 360K ( loppy Dave, Teac $109 Proteus Technology Corp 
L2A1B Floppy Drive, Teac $149 377 RT 17 
JOMB int. Tape Bac kup sys 5520 


кіт C СА $56). 


| сор, езе with cash disc., University and 


porate POs accep T HMM 
Ї ^ т] E pay 
; тр : Í Ei С 


Airport 17 Center ^ 
Hasbrouck Heights, М) 07604 adt 
Overseas: Proteus, W. Germany 
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PROGRAMMING PROJECT 


A Contouring Subroutine 


Represent any three-dimensional surface on a flat plane 


with this BASIC program 


ontouring is a way of 

profiling a three-dimen- 
i sional surface using a 

two-dimensional me- 
dium such as paper or a 
computer screen. Two everyday applica- 
tions of contouring are the display of ele- 
vations on topological maps and air pres- 
surezones on weather maps. 

Generally, given a function F of two 
variables x and y, the contour of F at c is 
the set of all (x,y) such that Р(х,у) = c. 
Except when F(c) is a local minimum or 
maximum (the top of a hill or the bot- 
tom of a valley), the points satisfying 
F(x,y) = c define one or more contour 
lines. Letting c take on various values 
through the range of F produces a contour 
map like those shown in figure 1. 

Algorithms that do computer contour- 
ing typically involve advanced mathemat- 
ical techniques. As a result, the programs 
implementing these methods are usually 
computation-intensive. In contrast, the 
technique presented in this article is easy 
to implement, very reliable, and does not 
require sophisticated programming tech- 
niques or high-level mathematics. I have 
adapted the present BASIC version from 
a FORTRAN subroutine written in 1983 
by Dr. M. D. Jones for a PDP-11 at the 
physics department at Auckland Univer- 
sity in New Zealand. 

The subroutine, called CONREC, takes 
as its input a set of three-dimensional data 
points (x, y, 2.) and a list of contour 
levels that usually spans the range of z;. 
The size of the intervals between contour 
levels determines how precisely the con- 
tour map will represent a given set of 
continued 


Paul D. Bourke can be contacted at Р.О. 
Box 76425, Manakau City, New Zealand. 


Figure 1: Contour maps of a mathematical function (a) described in the text and 
of equi potential fields (b) around two charge particles. 
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The program allows for 
non-square grids 

and for uneven spacing 
between coordinates. 


data in any specific instance. 

CONREC allows for nonsquare grids in 
which the number of x coordinates is not 
equal to the number of y coordinates, and 
for uneven spacing between coordinates. 
For instance, x coordinates used іп a data 
collection can range from 15 to 36 at in- 
tervals of 3, 3, 3, 1, 1, 1, 3, 3, 3 while y 
coordinates range from 1 to 100 at uni- 
form intervals of 1. 

The output from CONREC is a sequence 
ofline segments (xi, y:)-(x2,y;) and corre- 


sponding contour levels. This data is then 
sent to a plotting subroutine to be drawn 
by an output device. In the simplest case, 
the output device draws the line segments 
on a standard x,y coordinate grid, ignor- 
ing the contour-level value. In a color sys- 
tem, the color of the line might be keyed 
to its contour value. In a monochrome 
system, you can draw the contour lines 
with differing line styles or label them ac- 
cording to their contour level (but the lat- 
ter takes some extra work to avoid clutter- 
ing up the map with redundant labels). 


The Algorithm 

CONREC treats the data in groups of four 
contiguous points. Ignoring the 2 coordi- 
nates, each quadruplet forms a rectangle 
whose vertices are (x, yj), (xi, yj), (х, 
Ура), Gia, yj). Each rectangle is 
divided into four triangular regions by 
cutting along the diagonals, as shown in 


Figure 2: The data points are analyzed in groups of four contiguous points. These 
rectangles are divided into triangles (a). The centerpoint C's coordinates are 
interpolated, giving three triangles in three-dimensional space (b shows one of 
them). The intersection of these triangles with the contour plane determines the 
location of the contour segments (c). 
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figure 2a. The program interpolates x and 
y coordinates of the centerpoint C from 
the four vertices and estimates the z coor- 
dinate as the average of the four vertices' 
z coordinates. 

Thus, we have four triangles in three- 
dimensional space. (Figure 2b illustrates 
one of them.) The actual work of generat- 
ing the contour lines is done with respect 
to these triangles. For each triangle, CON- 
REC finds its intersection with the contour 
plane. Elementary geometry tells us that 
two flat planes intersect in a line, a point, 
a plane, or the null set (no intersection). 
When the intersection is a line (as in fig- 
ure 2c), CONREC generates a contour seg- 
ment along that line. In the other cases 
(point, plane, or null set), it draws no 
contour segment. When plotted, the indi- 
vidual contour segments make up the 
contour lines. 

CONREC uses a classification scheme to 
determine the nature of the intersection 
and what action is needed. The classifica- 
tion depends on whether the vertices are 
above, on, or below the contour plane. 
Only ten cases are possible, and these are 
grouped into six categories, as shown in 
figure 3 and enumerated in table 1. 

Only the intersections of type I, IT, and 
III result in contour line segments. The 
start and end points of type I segments 
correspond to two of the triangle's 
vertices. For type II segments, one ofthe 
endpoints is known and the other is inter- 
polated. For type III segments, both end- 
points are interpolated. 

Ás an example, consider the triangle 
with vertices v,, va, Уз whose z coordi- 
nates (or "heights") аге 0, 2, and 3, re- 
spectively (see figure 2c). Suppose you 
want to draw a contour line at height 1. Re- 
ferring to table 1, you see that the intersec- 
tion of the triangle with the contour plane is 
type Ш—а line through two sides of the tri- 
angle. Contour-level 1 intersects the line 
segment vv; at its midpoint and intersects 
v1V, one-third of the way from v,. 

When all the contour levels have been 
drawn for a rectangle, CONREC moves to 
the next rectangle. The process is re- 
peated until all the rectangles have been 
checked. The rectangles are examined 
from the top down and from left to right. 

CONREC reads the entire array into 
memory. However, the contouring algo- 
rithm does not require access to all the 
data points at once; only four points are 
referenced at a time. This makes the algo- 
rithm suitable for processing large data 
sets that would exceed the amount of 
memory available for array storage. 
However, CONREC would need some 
minor modifications to do so. 

The program must calculate most of 
the contour segment endpoints twice— 

continued 
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Test R5232C data 

communications 

interfaces—like 

computers to 

printers, computers 

to modems, and computers 

to computers—fast and 

easy in the palm of your 

hand with Beckman Industrial's 
low-cost, easy-to-use line of testers. Each 
is self-contained in a Toughpak case, 
including five models in a durable zippered 
pouch, and a 10-year warranty on every 
model. Prices start as low as $49.95. 


Figure 3: Six types of intersections between triangles and the contour plane; only 
three types result in contour line segments. 


Table 1: Classification scheme for the intersections between a triangle and See your nearest Beckman Industrial 
brochure, We'll send it to you in a zip. 
Type Intersection of triangle Point locations with respect 
and the contour plane to the contour plane | Quick Cable Customizing 
I Line through one side of the triangle 1 above, 2 on plane ыз иар вила 
1 below, 2 on plane LED Identification of Cable 
| Line bisecting the triangle through one 1 above, 1 below, 1 on plane Configurations 0 - 
vertex Pocket and Hand-held Compactness 
lil ^ Line bisecting the triangle through two 1 above, 2 below plane Speeds Up Trouble Shooting 
sides 2 above, 1 below plane 10 Standard, Low-Cost Models 
IV No intersection 3 above plane 
3 below plane 
V Point intersection 2 above, 1 on plane 


2 below, 1 оп plane 


УІ Plane intersection 3 on plane 
[MÀ a oo = 


Listing 1: The CONREC subroutine, written in Microsoft QuickBASIC. 


REM Input variables to CONREC 

REM  d(0:1ub,0:jub) 'Matrix for the data surface 
REM iub, jub ‘Index bounds of the data array 

REM  x(0:1ub) 'Data array for column coordinates 
REM  y(0: Jub) 'Data array for row coordinates 

REM nc ‘Number of contour levels 

REM  z(0:ne-1) 'Contour levels in increasing order 
REM X VECOUT ‘An external subroutine to plot the contour lines 
REM False and true Boolean values 

REM 

conrec: 

REM Local declarations for CONREC 

DIM h(4) 'Relative heights of the box above contour 


DIM ish(4) ‘Signofh( ) | 
DIM xh(4) ^x coordinates of box , truments, 
DIM yh(4) 'y coordinates of box Weie The One. 
DIM im(3) ‘Mapping from vertex numbers to x offsets 
im(0)s0 : im(1)=1 : im(2)=1 : im(3)=0 


^ 
Ё 
4 
|М 
a 


Berkman pnertssectriaté 


Sas ee GS OASCELAN GS ШР ИЕ ЕР Re ee aE Eee АР ee T 


DIM jm(3) ‘Mapping from vertex numbers to y offsets Beckman Industria! Corporation Instrumentation Products Division 
: 2. ! aos. а v x d E А Subsidiary of Emerson Electric Company 
jm(0)-0 : jm(1)=0 : jm(2)=1 : jm(3)=1 3883 Ruffin Rd, San Diego, California 92123-1898 


(619) 565-4415 * FAX: (619) 268-0172 * TLX: 249031 
(©) 1987 Beckman Industria! Corporation 
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ENCLOSURES 
POWER SUPPLIES 


tor FLOPPY 
WINCHESTER 
TAPE DRIVES 


from $100 


E 


for SINGLE 
BOARD COMPUTERS 


from $125 


for IBM & S-100 
SYSTEMS го. 5200 


“4 piece; prices lower іп quantity. 
(Disk drives not included) 


Call or write for free catalog 


8620 Roosevelt Ave. е Visalia, CA 93294 
209/654-1203 
TELEX 5106012830 (INTEGRAND UD) 


аал ВЫД breeds anaig Mtoe 
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Listing 1: continued. 


DIM castab(2,2,2) ‘Case switch table 
DATAO, 0,8, 0,2, 5, 7. 5,.9,0, 3,.4,1;23; 1, 5,2; 0,9; 6,7,5, 2,0,8,0,0 
FOR k-O TO2 : FOR j=0 T02 : FOR i=0 TO2 
READ castab(k,j,i) 
NEXT і : NEXT j : NEXT Kk 
REM 
REM Check the input parameters for validity 
prmerr=false 
IF (iub=<0 OR jub=<0) THEN prmerr=true 
IF (ne«20) THEN prmerr=true 
FOR k=1 TO ne-1 : IF (z(k)«2z(k-1)) THEN prmerr=true : NEXT k 
IF (prmerr) THEN msg$-'' Error in input parameters'' : RETURN 
REM 
REM Scan the array, top down, left to right 
REM 
FOR j=jub-1 ТО O STEP -1 
FOR 1-0 TO iub-1 
REM Find the lowest vertex 
IF (d(1,j)«d(1,J41)) THEN dmin=d(1,j) ELSE dmin=d(4,j+1) 
IF (d(i+1,j)<dmin) THEN dmin=d(1+1, j) 
IF (d(4+1, j+1)<dmin) THEN dmin=d(41+1,j+1) 
REM Find the highest vertex 
IF (d(i,j) >d(i,j+1)) THEN dmax=d(i, j) ELSE dmax=d(i,j+1) 
IF (d(1+1,j) >dmax) THEN dmax=d(1+1, j) 
IF (d(4+1, j+1) >dmax) THEN dmax=d(4+1, j+1) 
IF (dmax«z(0) OR dmin>z(nc—1) ) THEN GOTO noneinbox 
REM Draw each contour within this box 
FOR k=0 TO ne-1 
IF ((2(k)<dmin) OR (2(к) >dmax)) THEN GOTO noneintri 
FOR m=4 TO 0 STEP -1 
IF m>0 THEN 
n(m)=d(itim(m-1) ,j+jm(m-1) )-2(k) : хһ(п)-х(ізіп(п-1)) : yh(m)=y(j+jm(m—1) ) 
IF m=0 THEN 
h(0)=(n(1)+h(2)+n(3)+n(4))/4 : xn(0)s(x(1)«x(141))/2 : yh(O)=(y(j)+y(j+1))/2 
IF h(m) >O THEN ish(m)-2 : ELSEIF (h(m)«O) THEN ish(m)=0 : ELSE ish(m)=1 
NEXT m 
REM босап each triangle in the box 
FOR m-1 TO å 
ml=m : m2-0 : m3=m+1 : IF (m3=5) THEN п3-1 
case=CINT(castab(ish(m1) ,ish(m2), ish(m3))) 
IF (case=0) THEN GOTO саве0 
ON case GOTO саѕе1, case2, case}, case4, case5, савеб, case7, case8, саѕе9 
REM Line between vertices ml andm2 
casel: xl=xh(m1) : у1=уһ(т1) : x2-xh(m2) : y2=yh(m2) 
GOTO drawit 
REM Line between vertices m2 and m3 
case2: xl=xh(m2) : у1=уһ(т2) : х2=хһ(т3) : у2=уһ(т3) 
GOTO drawit 
REM Line between vertices m3 and mi 
саве2: xl-xh(m3) : yl-yh(m3) : x2=xh(m1) : y2=yh(m1) 
GOTO drawit 
REM Line between vertex m1 and side m2-m3 
case4; xl=xh(m1) : yl=yh(m1) 
x2: (h(m3) xxh(m2) -h(m2) xxh(m3)) /(n(m3)-n(m2) ) 
y2- (h(m3) xyh(m2) -h(m2) xyh (m3) )/ (h(m3) -h(m2)) 
GOTO drawit 
REM Line between vertex m2 and side mj-mi 
case5: x1l-xh(m2) : yl=yh(m2) 
x2- (h(n1)xxn(m3)-h(m3)xxh(m1)) /(h(m1)-n(m3)) 
y2- (h(m1)*yh(m3)-n(m3)xyn(m1))/(n(m1)-h(m2)) 
GOTO drawit 
REM Line between vertex m3 and side ml—m2 
case6: xl=xh(m3) : yl=yh(m3) 
x2-(h(m2)«xh(mi)-n(mi)xxh(m2))/(h(m2)-n(m1)) 
y2-(h(m2) xyh(m1)-n(m1)xyh(m2) )/(n(m2) -hn(m1) ) 
GOTO drawit 3 
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the world of compatibility. 
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[| 

8 

i 

Мате 4 
Pnsitinn 8 
a 

Company | | (| + 
мең < 
Telephone В 
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Inquiry 306 


We have just expanded our line of AT-com- 
patible microcomputer workstations with the 
addition of the powerful PCA-70. With its 
massive 70MB of Winchester hard disk storage 
and super-fast access time, even the most 
complex UNIX® applications and networking 
tasks are a snap. 

And, all at a price that has become a Tandon 
trademark. At $3,695* it’s around 30% less 
than our major competitor. 

When you choose one of the other four 
Tandon AT compatibles, the savings become 
even more convincing. From the 1.2 MB PCA-1 
to the 40MB PCA-40 Tandon AT compatibles 
have been consistently 40% less than systems of 
comparable quality. 

But a low price doesn't mean you have to 
sacrifice quality. Tandon microcomputers are 
engineered for performance and reliability 
by a manufacturer who has been an industry 
leaderfor over a decade. 

For a Tandon Dealer nearest you, call 
toll free: 1-800-338-4555. In California call: 
1-800-237-1735. 


Tandon 


Price. Selection. Quality. 


*Monilor not included. 
UNIX is a trademark of AT&T Bell Laboratories. 


JUNE 1987 * BYTE 147 


Inquiry 367 for End-Users. 
Inquiry 368 for DEALERS ONLY. * 


PROGRAMMING PROJECT 


ees TAIWAN : 
MANUFACTURER DIRECT’ Listing 1: Continued. 


BABY 286 TURBO™ SYSTEM 


SUPERCHARGED SPEED - 12 MHz AT™ REM Line between sides mi-m2 and m2-m 
— The fastest IBM™ ATTM Compatible - 3 


саве?: х1= (h(m2)«xh(m1)-h(mi)«xh(m2)) /(h(m2)-h(m1)) 
FEATURES: 
* Intel 80286-8/80286-10 microprocessor yis(h(m2)xyh(m1)-n(mi)xyh(m2))/(h(m2)-n(m1)) 
"Expandable о 1MB onboard — x2» (h(m3)xxh (m2)-h (m2) exh (n3)) / (h (n3)-h(m2)) 
* Chips & Technology VLSI chipset y2-(h(m3)xyh(m2)-h(m2) xyh(m3)) /(h(m3)-n(m2)) 
* CMOS memory to maintain system configuration CO 
* Legal BIOS TO drawit 
BO slot. 6 w/62 - & 36-Din card-edge connectors КЕН. inp тапа dece M RTL ч 
.2 wionly G2 pin сага-ейде connector саѕе8: xi-(h(m3)xxh(m2)-h(m2)xxh(m3))/(h(m3)-h(m2)) 
* 180W 220V-110 = = 
nn Moralis МЕС lie reset switch & LED's yi=(h(m3) &yh(m2)-h(m2)xyh(m3)) /(h(n3) h(m2) ) 
_ for Turbo, hard drive, power on/off x2- (h(m1)*xh(m3)-n(m3)xxn(m1))/(h(mi)-n(m3)) 
PEE. citu алан у2= (h(m1)xyh(m3)-h(m3)xyh(m1))/(h(m1)-n(m3)) 
* 20% smaller than IBM АТТМ system GOTO drawit 
REM Line between sides m3-m1 and m1-m2 
case9: xis(h(m1)xxh(m3)-n(m3) xxh(m1))/(h(m1)-h(m3)) 
y1s(h(m1)kyh(m3)-h (m3) kyh(m1) ) /(h(m1)-h(m3)) 
x2-(h(m2)xxh(mi)-h(mi)xxh(m2))/(h(m2)-n(m1)) 
y2- (h(m2) yh (m1)-h(m1) xyh(m2) )/(h(m2)-h(m1)) 


drawit: 
BABY 286 CALL vecout(x1,y1,x2,y2,z(k)) 
MOTHER BOARD сазе0: NEXT m 
6/12 MHz noneintri: NEXT k 
noneinbox: NEXT i : NEXT j 
RETURN 


Mega 4000 TURBO'" SYSTEM 


— IBM PC/XT™ Compatible — 


Ж А асары улан Listing 2: A QuickBASIC example program to draw the contour тар shown 


FEATURES: in figure 1а. 
* 8088-2 microprocessor w/8087 coprocessor optional 
* Keyboard selectable 4.77-8 MHz Turbo speed CLS: PRINT ‘‘CONREC example. Contour the function ’’ 
“ane board, expandable to 640K PRINT: PRINT "f(x,y)esin((x 24y 2) .5) + ((x-c) 2+у 2) -.5!! 
5 FON power supply ЕЗ жоне т. PRINT: PRINT '' letting x and y range from -2 pito+2pi./? 
* AT™ style case ET oa at H PRINT ‘‘Building the data set now. Please wait."' 
wikeylock protec- А OPTION BASEO ‘Lower bound of zero for all array indices 
tion, reset switch, ЖРЕБА 
LED's for Turbo, Cnr ee pi=3.141592654# 
hard drive, power nim 1 à true--1 : false=0 
я M style ig етене! s llengthz319 : jlength-199 'Dimensions of the output contour plot axes 
keyboard -— Er (full sereen in CGA mode) 
imin=0 : jmin=199 ‘Coordinates of the left bottom corner 
iub-30 : jub=30 : пе=10 ‘Numberof grid intervals and contour levels 
DIM d(iub,jub),x(iub),y(jub) ‘Data array 


| DIM z(nc-1) ‘Contour array 


FCC APPROVED ADD-ONS 


е DISK /О CARD 
« TURBO MONO. GRAPHICS PRINTER CARD 


“ ENHANCED GRAPHICS ADAPTOR REM Define the function and the coordinates 

e AT SERIAL/PARALLEL GAME ADAPTOR | .FORisOTOiub ‘Check at all x-grid levels 

• COLOR GRAPHICS CARD | ix-2xpix(2xi-1ub)/iub ‘ixranges from-2pito+2pi 
| FOR je0O TOjub ‘Checkatall y-grid levels 


180W/200W POWER SUPPLY jys2xpix(2xj-] ub)/jub "Ау ranges from -2 pi to+2pi 
Yom cie | | r-SQR(1x 24jy^2) 2. 
Baby 2867M d(i,j)=SIN(r)+.5/SQR ((ix+3.05) 241y 2) 


* 4 Drive Plugs NEXT j 
* Same Dimension as x(i)sixilength/i1ub«imin 'Scale х(1) to span plot area 
XT™ Power Supply NEXT i 


* +12V ВА - 12V 05А 


+5V 20A - 5V 05A FOR ј=0 TO jub 


y(j)=jmin-jxj length/jub ‘Scale y(i) to span plot area 


u : е NEXT j 
Ша Natolonics; Corp А FOR i-0 TO пс-1 


ORDER HOTLINE: 011-886-2-9189798 (8 Lines) 2(i)=(i-5)/5 ‘Contour levels а%-1,-.8,...,1 

FAX: 011-886-2-9176201, TLX: 32503 INFOTRON NEXT 1 

FACTORY & OFFICE ADDRESS: 

ЗЕ NO. 4, Alley 1, Lane Sze Wel, Chung Cheng Rd. CLS: SCREEN 1,0 “СА screen 320 by 200 

Shin Tien, Talpel 23136, Taiwan, R.0.C. LINE (imin, jmin-—jlength)-(imin+ilength, jmin),,b 'Use a box for axes 
MAILING ADDRESS: GOSUB conrec 

PO BOX 10102 Shin Tien, Talpei 23102, Talwan, ROC IF NOT(prmerr) THENPRINT : PRINT : PRINT msg$; 


CONTACT OURU.S. SHOWROOM & TECH SUPPORT WHILE LEN(INKEY$)=0 : WEND “Апу key to stop 
TEL; (714) 895-3900, FAX: (714) 897-9173, TLX:3720117 END 
FOR INFORMATION & QUOTATION | 
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Avis features GM cars. 
Cadillac Sedan deville. 


WITH 500 HADVANTAGE MILES TO TOP IT ОҒЕ 


Now you can drive a luxurious 


AVIS SUPERVALUE 


$ А DAY 


group car for only $45 a day 
This low SuperValue Rate 5 


across America. And itcomes 
with everything you expect from 
the company that tries harder. 


fora Cadillac Sedan deVille | 
Like Avis Express ® service and 


Cadillac Sedan deVille or similar 


available atselected Avis locations 


Avis Rapid Return?" Plus a friendly staff that'll speed you 
on your way What's more, A’Advantage® members 
can earn 500 AAdvantage miles with every qualifying 
Avis rental." 

So take off with American Airlines 
and Avis. For something special in 
the air. Andon the ground. See your 
travel agent for details. Or calt Avis at 


1-800-331-1212. + At participating Avis locations. 


Inquiry 30 


Cars and rates are available at selected U.S. locations, subject to availability. Cars must be returned to renting location. These rates are nondiscountable. Rates, terms and conditions are subject to 


change without notice. Rate has a free-mileage allowance. There is an additional per-mile charge in excess of this allowance. Refueling service charge, taxes, CDW and optiona! coverages not included. 


Cadillac or similar group car available in New York areaat a higherrate. Seasonal surcharges and blackout periods may apply. Advance booking may be required. Call Avis for complete details. 


AAdvantage? is a registered service mark of American Airlines, Inc. © 1987 Wizard Co., Inc. 
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once for each of the two triangles that 
share a common boundary. For instance, 
in figure 2c, both endpoints of the con- 
tour segment will have to be calculated 
again when the program looks for the in- 
tersection of the two adjacent triangles 
and the contour plane. 

The program could be speeded up if 
these contour segment endpoints were re- 
membered rather than recalculated each 
time. However, this would complicate the 
program logic and make the listing 
longer. It would also require that more 


than four points be kept in memory at a 
time. 


Notes on the Listings 
The CONREC subroutine (see listing 1) is 
written in Microsoft QuickBASIC 2.0. 
With minor changes to the screen output 
commands, it will run under Microsoft 
BASIC for the Macintosh. Older versions 
of Microsoft BASIC will require you to 
make a few other minor changes. 
[Editor’s note: Listings 1.BAS through 
4. BAS are available on disk, in print and 


Listing 3: A QuickBASIC example program to draw the contour map shown 


in figure Ib. 


CLS: PRINT ‘*‘CONREC example. Graph the equipotential lines’ ’ 
print '' around two charged particles by contouring the function?’ 


print: print 'V(x,y)-q1/rl- q2/r2'' 


print ‘letting x and y range from -4 to 4. +! 


OPTION BASE 0 
pi=3.141592654# 
true=-1 : false=0 
llength-219 : jlength=199 
(full screen in CGA mode) 
imin=0 : jmin=199 
iub-30 : jub=30 : пс-8 
DIM d(iub,jub),x(iub),y(jub) 
DIMz(nc-1) ‘Contour array 
REM 


'Lower bound of zero for all array indices 


'Dimensions of the output contour plot axes 


'Coordinates of the left bottom corner 
'Number of grid intervals and contour levels 
'Data array 


REM Define the function and the coordinates 


а=1.5 : q1-1 
FOR i20 TO iub 
ix-4x(2x1-iub)/iub 
FOR j «0 TO jub 
Jyz^x(2xj- jub)/jub 
rl-SQR((ix-a) 24jy 2) 
r2=SQR((ix+a) 24]y 2) 
а(1,2)-(41/г1-42/г2) 
NEXT j 
x( i) =ixilength/iub+imin 
NEXT i 
FOR 1-0 TO jub 
y(j)=jmin-jxjlength/jub 
NEXT j 
FOR 120 TO ne-1 : 
REM 
CLS: SCREEN 1,0 


: q22-4 


2(1)=(1+1)/2 : 


GOSUB сопгес 

IF NOT(prmerr) THEN PRINT : 
WHILE LEN(INKEY$)=0 : WEND 
CLS 


PRINT 3 


NEXT 1 


‘CGA screen 320 by 200 
LINE( іліп, jmin—jlength)—(imin+ilength, jmin), ,b 


'Chargeqlisat-a;q2isat-«a 
‘Range from -4 to 4 


‘Range from -4 to 4 


‘Scale x( i) to span plot area 


‘Scale y(i) to span plot area 


'Use a box for axes 


PRINT msg$; 
ҒАпу key to stop 


Listing 4: The QuickBASIC VECQUT subroutine for plotting a line segment 
on the screen. 


REM User defined subroutine to plot vectors on whatever plotting 


REM device is available 
REM 


SUB vecout(xstart, ystart, xstop ,ystop, clevel) STATIC 


LINE (xstart,ystart)-(xstop,ystop) 


END SUB 
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on BIX; see the insert card prior to page 
321. Listings are also available on BYTE- 
net; see page 4.] 

The input parameters to CONREC are: 


е The number of discrete intervals in the 
horizontal and vertical measurement 
grids, stored in iub and jub. 

е The number of contouring levels, 
stored in nc. 

* A one-dimensional array 2(0:пс-1) 
containing the contour levels in increas- 
ing order. 

• А two-dimensional array d(0:iub, 
0: jub) containing the z values computed 
or measured at each (x,y) pair. 

е Two one-dimensional arrays, x(0:iub) 
and y(0:jub), containing the actual 
horizontal and vertical coordinates of 
each sample point, making it possible to 
use data collected on a nonsquare grid, or 
data with varying grid intervals. 

For the sake of example, I have sup- 
plied two sample programs (see listings 2 
and 3) that supply CONREC with a set of 
data points, as well as a subroutine called 
VECOUT for drawing the contour map on a 
computer screen (see listing 4). 

Example 1 uses CONREC to draw the 
contour of the mathematical function 


foy) = sin(Q? + yy?) 
+ ((х PE с)? + yo 


The contour map of the function is shown 
in figure la. 

Example 2 is taken from physics. 
Given two electrical charges q, and qz, 
located along the x axis at —c and +c, the 
electrical potential at a point (x,y) is 
given by the equation: 


Vy =k( E – 2) 


where К is a constant and ғ, and ғ; are the 
distances of (x,y) from q, and q;. Con- 
touring this function generates a map of 
equipotential surfaces emanating from 
two charge particles (see figure 1b). A 
similar function graphs the gravitational 
fields around two masses. 

To use CONREC for your own projects, 
you need to write a main program similar 
to those in listings 2 and 3 as well as a 
VECOUT subroutine to handle the output to 
your plotter device (similar to the one in 
listing 4). Append these subroutines to 
the main program, and you are ready to 
begin making your own contour maps. 

Contouring as implemented in the 
CONREC subroutine gives you a fast way to 
see the shape of a function or a set of data 
points. Although not as intuitive as three- 
dimensional representations, contour 
maps avoid the problems of hidden line 
removal and three-dimensional projec- 
tions onto two-dimensional surfaces. Ш 


The American Success Story: 


Oageupon a time, America led the world | FEATURES: 


quality, engineering, and — | * Maxi switch keyboard/Pro™ keyboard 
macte ith names like Edison, * 6/8/10 MHz selectable, depends on model 4 
und Bell... * |MB of inboard memory (with 512K standard) 


ig returns: | * 81/0 expansion slots 
| 195 watt power supply, 110V/220Y switchable 
7 5 5 * Fully compatible High Speed АМ! BIOS 
* Full 200 page documentation, operation manual 
pant sae with binder (written in U.S.A) 
* Full one year warranty FREE: 


RUNS 


li | ІІ | * NOVELL DBASE 
TT | AUTO CAD LOTUS 
| n ХЕМХ SIDEKICK 
D "Е imitation is the sincerest form of flattery, the CLUB 
AT pays the IBM AT a heartfelt compliment. The only 
failing of the (CLUB AT) is that it imitates ihe IBM 
machine too accurately;...and you can't beat that...” 

| | | Karl Koessel РС World December 1986 
Tn 8 MHZ CPU with etinm i | == 
stem 10 MI EVEREX EVERCOM 


Option А: 1.2MB Floppy Drive WD HD/Floppy Controller - 


wt 
! UTI 
Г E n ә 
af м 
i ee | 


| "Fully Hayes ™ Compatible” 
| CLUB 286 Mono system $1309 CLUB 286 Color system $1500 | 300/1200 BAUD 1200/2400 BAUD 
| * Complete system as described above plus топо * High quality | ‘ent: | 
| display card and ІВМ quality mono monitor * Complete system as above $128 те $229 
| * Plus color display card and color monitor — ' | 
CLUB 286 Color EGA system $1740 * Fully assembled and tested, | 300/1200 BAUD, half size/half power, excellent for long | 
* Complete system with EGA card & monitor no installation required | distance calls, free BitCom communications software | 
EGET. ЛЕ пее ARTS 1 ——Ó 
GRAPHICS BOARDS MULTIFUNCTION CARD ТАР ЕВ T "KU > SUBSYST EMS. La LUE я 
L. FAST HARD DISK FOR АТ _ HARD DISK CONTROLLER 
* Data Switch Box $88 
20 MB 4026 $528 
30 MB 4038 $599 : PC/XT controller $90 
40 мв 4051 $628| . Floppy controller $49 
72MB (23 MS) $1095 * 25 Pin Serial Cable $18 
^ * Split Power Y-cable $8 


80MB4096 $1195| , ІВМ Туре Printer Cahle $15 SOFTWARE 


* IBM AT Bus Extended Card $30 Graphics DR. HALO 549 


M. FOR PC UPGRADE TO XT 


INTERNAL (good for test & debug) Communications 
20MB  $365| ' АТ HD/Floppy Controller $170 — BIT-COM $49 
` 30MB $425 | * Compaq 286 HD Controller $188 ADDON _ 
CONTROLLER | * Optical Mouse $75 . 2nd Serial Pon 425 
ADD $50 (Microsoft compatible) кентл: | 
(20МВ only) 2nd Serial Port $25 | 
EXTERNAL TAPE BACKUP D 
SOFTWARE INCLUDED CHIPS 
we а-ы. 
n a ee ue 
20 мв $580 $690) ФАК DRAM 256K DRAM 
N $5 150ns(9pe.) 927 
. 150 ns (9 pcs.) $9 120 п (9 ә) 9% | 
Ж. 120 ns (9 pes.) $12 100 ав (9 pen.) $45 | 
K$88 — "" | стғр ATINA | 
i ca $747 $827 CLUB AT INC. 
A. Parallel Hercul ible G. Game port, parallel port, 0-2MB L. 39 ms access time, auto head 46707 Fremont Boulevard, Fremont CA 94539 
сер ғ зін ната compatible, memory, runs at 12 MHz, 2 serial parking, linear voice сой Quality and volume is Our Business `- 
кошип ырш TOES ports (2nd optional) activator. one vear limited | =" Өр All Sales Сай (415) 490-2201 Б 
B. Short card, 256K Video memory, runs H. parallel port, real time clock/ warranty, cables, AT sliding rail FAX No. 415-490-2687 
color/mono display, 16 colors. 640 X calendar., 2 serial ports (2nd optional) and software included Now open a for your convenience А 
i j Dn | University РО% are welcome йу Discounts are Available 
98 тойлап with Heres Seri po, paralel port game pot. 5 ms access time, boots from hard Обаа POR ак ус Quay Рес are дайым 
| cM юп. | (2nd serial option). support hase and disk, Western Digital controller, | International sakes desk now open. 
| С. Printer port, monochrome graphics, EMS memory, real time clock. тапша!, cables, hardware and | ORDER BY MAIL: Check or Money Order, Califomia add 6.5% tax 
EN | runs Lotus 123/graphies, 132 x44 1 Club $76 (for PC Portable) software. software included. 20/30MB ORDER BY PHONE: C.O.D. Cashier Check. VISA (3%). | 
| column display. short card, 0-576К memory, supports | Seagate Hard Disk. a et ( WI оо Ін Тасы? 
” :RMS: All prices are subject to changes and quantity тау be limited and we 
ый ei нна e фра) 64К/256К ря М. 20 or 60МВ backup, menu driven reserve the Right to Substitute Equivalent Items. Unauthorized Returns аге 
| нарро. К. Gub 384 Serial рол, parallel port, software, backup SMB per subject to 10% Restocking Fee. Call for RMA Numbers for Retums and Repairs. 


| E. 640 x 200 resolution, ІВМ quality, 0-384K memory, clock/calendar, minute, image & file-hy-file | IBM, Hercules. Bicom, Xenix are trademarks of the Respective Companies. 
| F. 640 x 350, 640 x 200, EGA and CGA. game port and software. hackup. | Limited Warranty, | year parts and 6 months labor. Inquiry 53 


The fastest, tightest code. 


The New M; = 
Мет, x 
ОЛАМ FORTRA n 


o М; 


(Though the same сап hardly 
be said of the name) 


We have to tell you, we had a hard smallest, fastest FORTRAN code a 
time getting the name down this short. PC can handle. 
Because Microsoftsnew FORTRAN уру; oft’s FORTRAN Opti- 


Compiler actually has a far longer mizing Compiler generates such 
list of features. m fast code that an IBM PC/XT 

It uses the same optimizer and approaches the speed of the VAX” 
code generator technology that made Petar Osgood, MIT, Project Athena, Director ofthe 


our C Compiler the industry leader. 
And we've also added special This compiler has already passed 
loop optimizations that give you the the toughest test there 15. It’s been 


Microsoft FORTRAN Optimizing Compiler Version 4.0. 


Uses the Microsoft C optimizing technology, plus сор ор optimization to % Microsoft CodeView: Window-oriented source-level debugger. NEW! 


generate the fastest executable code for MS-DOS. NEW — Debug using your original source code, the resulting disassembly or 
Execution Speed Microsoft Ryan-McFarland BM Professional both intermingled. 
(іп Seconds) FORTRAN FORTRAN FORTRAN — Watch and change the values of your local and COMMON variables 

v. 4.0 v. 2.11 v. 1.22 as you debug. 

Sieve 7.97 9.33 38.51 —Set conditional breakpoints on variables, expressions or memory; trace 
Whetstone 53.82 58.67 79.04 апа single step. 
Lookup 5.82 18.61 26.02 — Debug Microsoft C programs as well as Microsoft Fortran programs. 
@ Fully GSA ш for ANSI 77 compatibility with no errors at the — Watch and change registers and flags as you execute. 

highest level. NEW! — Easily debug graphics oriented programs since program output is kept 
* Numerous IBM VS and DEC VAX extensions. NEW! separate from debugger output. 
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GSA-certified as Full ANSI FORTRAN 
77, and 100% error-free. 


“The Microsoft FORTRAN Opti- 
mizing Compiler let us port the 
200,000 line Boeing Mathematical 
Library (BCSLIB) with virtually no 
changes. This ANSI FORTRAN 77 
code was ported directly from Cray, 
CDC, DEC, IBM and other main- 
frames and workstations." 


Ivor Philips, Boeing Computer Services, Program Manager 
Mathematical Software Libraries. 


We've also included the same 
advanced intrinsic math 


б 
QA 


improvements 
like our new HUGE 
memory model, and porting the 
biggest mainframe programs has 
never been easier. 

Among the many additions we ve 
made to our package 15 our exclusive 
CodeView" windowing debugger. 

It lets you trace through programs 
at any level you want, from source 
code to assembly language. 


% Medium, Large and Huge Memory Model Libraries. NEW! 

* Mix models with NEAR, FAR and new HUGE pointers. 

% Common blocks and arrays greater than 64K. 
% Choose from three math libraries and generate in-line 8087/80287 
instructions or floating point calls: 
—floating point emulator (utilizes 8087/80287 if installed) 
—8087/80287 coprocessor support 
—alternate math package— extra speed without ап 8087/80287 

* LinkyourFORTRAN routines with Microsoft C (v.4.0 or higher), Microsoft 
Pascal (v. 3.3 or higher) or Microsoft Macro Assembler. 

* Largest number of 3rd party support libraries available. 


Inquiry 188 for End-Users. Inquiry 189 for DEALERS ONLY. 


You can open windows and watch 
both variables (local and COMMON) 
and CPU registers change. 

You can set conditional breakpoints 
using variables and expressions. 

Debugging gets even easier with 
the compiler's advanced diagnostics. 
Detailed error messages are 
thoroughly explained and cross- 
referenced in our new manuals. 

Documentation that has been 
completely revised and expanded 
with tons of examples. 

If we're talking your language, use 
one of the numbers below for more 
details about the Microsoft® ANSI 
FORTRAN 77 Optimizing Compiler 
Version 4.0 with CodeView, 
nd the name of your 
nearest dealer. 

(Even if the call’s toll-free, 
it may be a good idea to refer to it as 
“FORTRAN 4.0” for short.) 


Microsoft FORTRAN 
The High Performance Software. 


Call posl er 9400. In Washington State or Alaska, (206) 882-8088. In Canada, 
(416) 673- 7638. 

Microsoft and MS-DOS are registered trademarks and CodeView is a presidida of 
Microsoft Corporation. IBM is a registered trademark of International Bus 

Machines Corporation. VAX is a registered trademark of Digital piper) Corton 


% Provides more detailed diagnostic error messages (almost twice as many 
as competitors) and extensive documentation with non-ANSI 77 fea- 
tures highlighted. NEW! 

% Proven reliability—tested with over 2.5 million lines of code compiled 
and executed. 

% MS-DOS? network support with file / record locking and sharing. 

% Microsoft Program Maintenance Utility rebuilds your applications 
after your source files have changed. NEW! 

* Other utilities including faster overlay linker (links over [Mbyte object 
code), library manager, EXE file compression utility, EXE file header 
utility, MS-DOS environment setting utility and setup utility. 
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For 9” RS/T will give you 
aworld of understanding. 


Thousands of engineers and scientists are 
using RS/1® software to get a better understand- 
ing of their technical data. And now you can find 
out why. 

For the first time, you can see 
why the RS/1 package has become 
an industry standard іп data anal- 
ysis software. All on your own PC. 


RS/1 Data Analysis System | 


* Data management: easy entry, im- 
port, storage, and retrieval of data 

* A full range of data analysis tools 

* Presentation quality graphics: graphs, 
histograms, 3Ds and more 

| * Easy-to-use statistics: 

t-tests, 1- and 2-way Anova, 

non-parametric, and other 

standard tests 

| * Spreadsheets and models | 

e Curve-fitting: linear, poly- . 
nomial, multiple stepwise, 
and nonlinear — with good- 
ness-of -fit statistics 

* À powerful programming 

language for customizing 

applications 


Жімшгүкіне Сагиев. 
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you can perform all sorts of data analysis in a 
fraction of the time it would take with conven- 
tional methods. 

Experience easy-to-use statistical and curve- 


fitting capabilities. And presentation 
quality graphics. Plots, graphs, histo- 
grams. This trial package does it all. 

Before long, you'll discover how 
RS/1 software can help you improve 
laboratory research, cut product de- 
velopment costs, and increase manu- 
facturing yields. And that's just the 
beginning. There's no telling what 
you can do with such a fast, powerful 
data analysis tool. 

And the $19.95 you pay for the 
trial package can be applied to a spe- 
cial promotional price of $795 for 
the complete RS/1 software package 


for the IBM PC AT and XT.* 


К$/1 software displays results in 
tabular and graphical forms. 


Call 1-617-499-8200 for a credit card pur- 
chase, or fill out the coupon and send it in. 
Апа find out how much of your world you 


can understand. 


Just send for our new introductory trial ver- 
sion of RS/1 software. For $19.95, you get a spe- 
cial demonstration version of RS/1 software with 
data storage limitations. With this trial package, 


*Or full equivalent with 10MB hard disk and 512КВ memory. 
КӨЛ is a registered trademark of BBN Software Products Corporation. 


for the IBM PC. 


AMEX # Exp. Date 


Signature 
Name 
Title 


Company 


Address 


p 


М 


City State Zip 


Басеке | AA 
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Inquiry 37 


n Enclosed find a check for $19.95 for the introductory version of RS/1 E 
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BBN Software Products 


— HM H c m 
10 Fawcett Street Cambridge. MA 02238 


А Subsidiary of Bolt Beranek and Newman Inc. гі Е " Е 


— 


PROGRAMMING INSIGHT 


William G. Hood 


Polynomial Curve Fitter 


This BASIC program finds a polynomial function to fit a set of data points 


eople in business or in- 
dustry often need to 
make predictions based 
on limited information 
from lab or field reports. 

Situations from the scientific world 
come readily to mind: In testing an elec- 
troplating setup, let’s say you have mea- 
sured the amount of gold deposited on the 
surface of a metal in one hour under vari- 
ous voltages. You would like to find a 
mathematical function that describes the 
relationship between the independent 
variable (voltage) and the dependent vari- 
able (gold deposited in one hour), so you 
can predict how much plating will occur 
for any voltage. 

In the area of business, suppose you 
have corresponding lists of monthly ad- 
vertising expenditures and sales figures. 
You want to predict what would happen to 
the sales if the advertising were doubled. 

In both cases, what’s needed is a math- 
ematical function f(x) = y that approxi- 
mates the data, with x the independent 
variable and y the dependent variable. 
The function would allow you to extra- 
polate (predict results outside the mea- 
surement range) or interpolate (predict 
additional results inside the measurement 
range). Plotting the function produces a 
smooth curve that shows the underlying 
trend of the data. 

In this article, I'll present a BASIC 
program that finds a polynomial 


pix) = cix" + eget +... + С„х F Ca 


approximation of the empirical data, let- 
ting you try different values for n to ob- 
tain the best fit. (The variable л is known 
as the degree of the polynomial; c, с›, 

. . are the coefficients.) 

When the number of data points equals 
n+1, the polynomial's graph will pass 
exactly through each data point. How- 


ever, usually the number of data points 
far exceeds the degree of the polynomial, 
and the curve is only an approximation 
that does not hit each point exactly. 

This type of curve-fitting is appropri- 
ate when the data points are empirical, 
making them subject to error. Because of 
the probable errors, it is not important 
that the graph of p(x) pass exactly through 
each point. But it is necessary that it be a 
smooth curve that comes close to the data 
points. In applications where the curve 
must pass exactly through the data points, 
you would be better off using the methods 
of Bezier curves or B-splines (see “ Free- 
Form Curves on Your Micro" by Steve 
Enns, December 1986 BYTE). These 
techniques generate a series of functions 
connecting the data points. 

The program in listing 1 uses the least- 
squares method to calculate the coeffi- 
cients c, of the polynomial. Briefly, this 
method finds a “НІ” (a set of coefficients) 
that minimizes the sum of squares of the 
errors. The errors are differences be- 
tween the predicted values and the experi- 
mental values for the dependent variable. 
[Editor's note: POLYFIT. BAS is available 
on disk, in print, and on BIX; see the in- 
sert card prior to page 321 for details. 
Listings are also available on BYTEnet; 
see page 4.] 

One advantage polynomial approxima- 
tion has over other methods, such as the 
Fourier transform, is that you can evalu- 
ate polynomials easily by a program or 
spreadsheet or even by hand, whereas 
many of the other methods require far 
more processing. 

The method of least-squares usually 
leads to the construction of a system of 
linear equations in which the coefficients 
of the polynomials are the unknowns. But 
when you use just one polynomial, the re- 
sulting system is often ill-conditioned; 
the solution is very sensitive to round-off 


error. Іп such cases, use double-preci- 
sion arithmetic to overcome the problem. 
But when you fit the data points by a 
linear combination of orthogonal polyno- 
mials, you avoid the ill-conditioning and 
end up with a system that you can handle 
with single-precision arithmetic. The 
program in listing 1 uses the orthogonal 
polynomial method (see reference 1). 


Using the Program 

The program is written in Microsoft 
BASIC and will run on IBM PCs and 
compatibles. For other computers, you 
might have to make minor changes. 

Whether you read in data from a disk 
file or type it in, each data point consists 
of an x and a y value and, optionally, a 
weight и; w< ] gives a data point re- 
duced influence; w> 1 gives а data point 
increased significance. You can give 
more weight to data points that you know 
are most accurate or to points that lie in a 
region of special interest. Those heavier- 
weighted points will have greater influ- 
ence on fitting the polynomial. 

After you enter the data, the program 
asks you to specify the degree of the poly- 
nomial you want to try; the degree must 
be smaller than the number of data 
points. With this information, the pro- 
gram calculates the coefficients of the 
polynomial approximation and prints 
them out in descending order of the expo- 
nent of x: coefficient of x", coefficient of 
хі, and so forth. The program lets you 
try other values of n with the same data, 
and gives a way of gauging which degree 
results in the best fit. 

When п equals the number of data 

continued 


William G. Hood is a math instructor and 
system manager of a VAX 11/750 com- 
puter. He can be contacted at 711 
Mitchell, Conway, AR 72032. 
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CURVE FITTING 


The Better Net 


The CompuPro Listing 1: A Microsoft BASIC program that fits a curve to a set of data 
ARCNET ® р Board points using polynomial approximation. 


1000 LN=1000: LD=11: REM LN=Max data points; LD=highest degree+1 
1010 DEF ЕММІ(Х,Ү)-(Х«Ү)ж(-Х) + (Y«zX) «(-Y) 
1020 N=0: М-0: 52-0: R2=0: MF=0 
1030 51-0: 52-0: 8320: 54-0: P120: Р2-0: P3=0: І-0: J20: J1=0: K=0: 
VR=0 MMzO: WT=0: Р=0 
1040 DIM X(LN) , Y(LN) , W(LN) ,C(LD) 
1050 DIM D1(LD) ,D2(LD) ,D3(LD) ,DA(LD) ,D5(LD) , D6(LD) 
1060 GOTO 1450 
1070 IF MF>O AND M»MM THEN J1=MM+1: ММ=М: GOTO 1130 
Better Compatibility 1080 J1=1: ММ-М: 51-0: 52-0: 52-0: 54-0 
The CompuPro ARCNET PCis 1090 FOR I=1 TO М: WT-W(I) 
кесін 1100 S1=S1+WTxX(I): S2=S2+WT: S3=S3+WTxY (I): S4=S4+WTxY (1) xY(T) 
compatible with all versions, of 


Novell Netware and Advanced mcd ee 
p ; яш: = : =U: =1: VR=S4- 
Netware™, and DR-NET™ running 1120 D4(1)=51 / 82: 05(1)-0: D6(1)=53/52: D1(1)=0: 02(1)-1: VR=54-53xD6(1) 


б А 1130 FOR J=J1 TOMM: 51-0: 52-0: 53-0: 54-0 
іп all types of PC-compatibles. No ; : 


1140 FOR I=1 TON: P1-0: Р2-1 
a * ve LU arti 
other board can say that! 1150 FOR К=1 Т0 J: P-P2: P2-(X(I)-DA(K))xP2-D5(K)xP1: Р1=Р: NEXTK 


Better Reliability 1160 WT=W( I) : P=WTxP2*P2 
The CompuPro ARCNET PC 1170 S1=51+P#X( I): 52=52+Р: 53=53+ЫТ#Р1*%Р1: S4-S4+WT+Y(I)xP2: NEXT I 
1180 D4(J+1)=S1 / 52: 05(7%1)-52/53: D6(J+1)=54/52: 
D3(1)s-DA(J)«D2(1)-D5(J)xD1(1) 
| 1190 IF J<4 THEN 1210 
Better Desi gn 1200 FOR K=2 TO J-2: D3(K) =D2(K-1) -D4(J)xD2(K)-D5(J) xD1(K): NEXT K 
The CompuPro ARCNET PC 1210 IF J>2 THEN D3(J-1) -D2(J-2) -D4(J) x«D2(J-1)-D5(J) 
board uses unique circuit desipn to 1220 IF J>1 THEN D3(J)=D2(J-1)-D4(J) 
increase signal margins. Better inter- m = - TOJ: D1(K)=D2(K): D2(K)2D3(K) : D6(K)=D6(K)+D3 (K) xD6(J+1) : NEXT K 
2. ы 1250 FOR J-1 ТО М+1: C(J)=D6(M+2-J) : NEXT J 
1260 Р2=0: FOR I=1 TON: Р-С(1) 
Better Specs 1270 FOR J=1 TOM: P=PxX(I)+C(J+1) : NEXT J 
The CompuPro ARCNET PC 1280 P=P-Y(I): P2=P2+W(1)xPxP: NEXT I 
board meets all FCC requirements! 1290 52-0: IF N>M+1 THEN 52-Р2/(М-М-1) 
1300 R2=1: IF VR«»0 THEN R2=1-P2/VR: IF R2«0 THEN R2=0 


board offers distinctly more reliability 
than other boards. Why? Read on. 


Better Made 1310 RETURN 

The CompuPro ARCNET PC 1320 REM GOSUB 30 calls the subroutine 
board is manufactured, tested and 1330 REM Input: 
burned in right here in the USA. It is 1340 REM Мей of data points 


1350 REM Х( )=X-coordinates of the data points 
1360 КЕМ Y( )=Y-coordinates of the data points 
1370 REM V( )=Weighting factors of the data points 
1380 REM M-Degree of polynomial 


not subject to the wide swings in 
quality often experienced with 
forcign-manufactured boards. 


Better Value 1390 REM MF-0 if new data, МЕ=1 if old data but higher degree 
All of this adds up to the fact 1400 REM 
that the CompuPro ARCNET PC 1410 REMOutput: 


1420 REM C2 Array of М+1 coefficients 
1430 REM S2-Residual variance 
1440 REM R2=coef ficient of determination 


board is the best value in Novell 
compatible network boards. 


Better Call Today 1450 CLS 
Call us today for the name of 1460 PRINT ‘‘Polyfit. Copyright (C) 1986 by WilliamG. Hood'' 
your nearest CompuPro dealer. 1470 PRINT | 
They are prepared to discuss a variety 1480 PRINT '' This program finds the coefficients of the nth degree 
oM polynomial '' 


of network and multi-user solutions 


г [А : i wm х ^(n- E 
to meet your requirements. 1490 PRINT: PRINT ys с(1)жх n«c(2)xx (п-1) + + с(п)жх + e(n41) 


1500 PRINT: PRINT '' that fits a set of data points in а least-squares sense.'' 
1510 PRINT ‘ ‘Each data point must consist of an X value, a Y value, and an 


OT Pro" | 1520 PRINT ''optional weight, separated by commas and terminated by а return. 
1530 PRINT ''Data is read f rom a disk file until the eof is reached, ога 
Viasyn Corporation 1540 PRINT ‘‘specified number of data points are read in from the keyboard. ғ, 
26538 Danti Court 1220 ERINI 
Hayward, CA 94545-3999 ' 1560 LINE INPUT ''Name the data file (null line=keyboard): ''; FI$ 


1570 PRINT '' Is thedata weighted (Y /N, null line=No)? ''; 


(415) 786-0909 1580 W$='* ^ ': INPUT м$ 


TWX: 510-1 00-3288 1590 IF V$«» Y' ' AND м$ у’ THEN Ve АМ? 
Easylink Mailbox 62877579 1600 IF FI$<>NU$ THEN 2000 
Trademarks: CompuPro: Viasyn Corporation. ARC- continued 


NET: Datapoint Corporation. Netware, Advanced 
Netware: Novell, Inc. DR-NET: Digital Research Inc. 
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Plan ahead: go with the computer that’s 


ready for the next generation in software. 


The best in 286 technology 


When you're looking to the fu- 
ture, you want a computer that will 
maximize your investment now, as 
well as down the road. The power- 
ful Tandy 3000 HL computer, with 
its advanced 286 technology, gives 
you high performance with today’s 
software—and even more later on. 


Top software developers are be- 
ginning to introduce more powerful 
versions of their programs that uti- 
lize the power of the 80286 
microprocessor—the same proces- 
sor found in the Tandy 3000 HL. 


These new programs will run faster 
and allow for greater utilization of 
memory. It all adds up to a new 
level of efficiency. Ordinary PCs 
will be stuck with the same old soft- 
ware, same old performance levels. 


We beat out IBM® 


The 3000 HL beats out the IBM 
PC XT™ 286 in price, performance 
and choice of options. The floppy- 
based Tandy 3000 HL starts at only 
$1699. And a comparably equipped 
Tandy 3000 HL with a 20-megabyte 
hard disk and other options still 
costs less than IBM’s 286. 


Come to a Radio Shack Com- 
puter Center and see the Tandy 
3000 HL. We'll help you prepare 
today for the power of tomorrow. 


Send me a Tandy 3000 HL brochure. 


Mail To: Radio Shack, Dept. 87-A-368 
300 One Tandy Center, Fort Worth, TX 76102 


Мате 


State 27ІР 


TAMDY COMPUTERG: In Riuiscinecc |. | far Rirsinesc™ 


- — = = 


Price ГЕ at Radio Shack Computer Centers and participating stores and dealers. Monitor sold separately. IBM/ 
Reg. TM and PC XT/TM International Business Machines Corp. 


A DIVISION OF TANDY CORPORATION 


Inquiry 263 JUNE 1987 - BYTE 157 


Inquiry 131 


БЕ А POWER USER! 


MAKE YOUR РС 
SEEM LIKE AN AT! 


MAKE YOUR AT 
SEEM LIKE A 
DREAM MACHINE! 


eet p ee © = © © ee eee P т Te то Хал... Nl 
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The Integrated Console Utility™ 
FAST, POWERFUL 
ANSI.SYS REPLACEMENT 


For IBM-PC DOS 


New Version 2.00 is MUCH FASTER! 
Now blink free scrolling on CGA! 
Now Uses EMS/EEMS for Scroll Recall! 
New Menu Program for Changing Options! 


GET A BOX FULL OF UTILITIES! 
MAKE LIFE EASIER FOR ONLY $75! 


е Speed up your screen writing 2-6x 
е Extend your ANSI.SYS to VT100 

e Add many more escape sequences 
° Scroll lines back onto screen 

е Save scrolled lines into a file 

* Add zip to your cursor keys 

* Free your eyes from scroll blinking 
* Easy installation 

е Get a 43 line screen w/EGA 

* No more annoying typeahead beep 
* Prevent screen phospher burn-in 

е Shorten that annoying bell 

* Over 60 useful options 


"The psychological difference is 
astonishing" 
—Lotus June 85 pg 8. 
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"So many handy functions rolled 
into one unobtrusive package” 
—PC-World Feb 86 pg 282. 


"The support provided by the 
publishers is extraordinary” 
—Capital PC Monitor May 86 pg 25. 


“ће best choice for improving 
your console...” 
—Capital PC Monitor June 86 pg 26. 


*",,. documentation is nicely laid 
out and well written..." 

"а fine enhancement to апу ІВМ 
system." 

--РС Tech Journal Jan 87 pg 180. 


Manual (w/slip) & disks: $75 plus $4 s/h. 


Satisfaction Guaranteed! 
Order Yours Today! 


HERSEY MICRO CONSULTING 
Box 8276, Ann Arbor, MI 48107 
(313) 994-3259 VISA/MC/Amex 

DEALER INQUIRIES INVITED 
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CURVE FITTING 


Listing 1: continued. 


1610 PRINT '' Keyboard data entry!’ 


1620 PRINT ''How many data points ( 2 <= n42/';LN; *) /^;: INPUTN 


1630 IF №2 OR NDLN THEN 1620 
1640 FOR K=1 TON 


1650 IF W$«» №’ THEN INPUT х,у, ;X(K) ,Y(K), 
1660 IF V$2' 'N'' THEN INPUT “х,у” Х(К),Ү(К): WC 


1670 NEXT K 
1680 PM=FNMI (LD-1,N-1) 


1690 PRINT ` ‘Degree of polynomial ( 1<=m <= ''; РМ; \ ') ^ ;: INPUT M: M-INT(M) 


1700 IF М<1 ОА М>РМ THEN 1690 
1710 GOSUB 1070 


1720 PRINT: PRINT ‘‘Coefficients (constant term last): '': K=0 
1730 FOR Ј=1 ТО М+1: PRINT TAB(K) C(J) ; : К=К+20: IF K>20 THEN К-0: PRINT 


1740 NEXT J 


1750 PRINT: PRINT '' Residual variance: '';82 


1760 R2: INT( 1000000! x R24. 5) / 1000000! 


1770 PRINT: PRINT''Coefficient of determination: ''; К 
1780 PRINT ''Try another degree (Y/N, nulllinezNo)'';: A$2'''': INPUT Аф 


1790 IF A$- "Y '' OR AS$z ^ y ' ' THEN 1680 


1800 PRINT ''Print a table of the data (Y/N, null line=No) ’’;: А$=\\//: INPUT 


А$ 


1810 ТЕА$<›\\Ү//АНОА$<›\\у/,/! THEN 1870 


1820 PRINT: PRINT’ ‘Degree of p(x): '';M 


1830 PRINT: PRINT '' Х''; TAB(11) СҮ””; TAB(25) " p(x) '': PRINT 


1840FOR I=1 TON: P=C(1) 


1850 FOR K=1 TOM: PzPxX(I)4C(K41): NEXT К 


1860 PRINT X(I) ; TAB( 10) ; Y(I) ; TAB(24) ;P: NEXT I 


1870 IF F$<>NU$ THEN END 


1880 PRINT: PRINT ''Save the data (Y/N, null line=No)? '';: А$=\\//: INPUT AS 


1890 IF A$«» "Y '' AND AS» "y ' ' THEN END 


1900 PRINT: LINE INPUT ‘‘Name of output file '';FOS$ 


1910 IF FO$=NU$ THEN END 

1920 PRINT ''Writing to '';FO$ 
1930 OPEN FO$ FOR OUTPUT AS 1 
1940 FOR I=1 TON 

1950 IF W$«»' 'N THEN PRINT#1, X(I 


1970 NEXT I 

1980 CLOSE 1 

1990 END 

2000 PRINT ` ‘Reading from '^;FIS$ 
2010 OPEN ҒІ% FOR INPUT AS 1 

2020 М-0 


Mts Y(I 
\ 


); ); 
1960 IF W$z' 'N'' ТНЕМРВЇЧТ#1,‚,Х(Т);\\,',; Y(I) 


„ла, 6$ WI) 


2030 PRINT 5 X'^ TAB(15) СҮ”; TAB(28) ''V''; : PRINT 


2040 IF EOF(1) ORN=LN THEN 2100 

2050 N=N+1 

2060 IF W$«»' 'N'' THEN INPUT#1, X(N), 
2070 IF М$=' 'N^' THEN INPUT#1, X(N), 
2080 PRINT X(N) TAB(14) Y(N) TAB(28) 
2090 GOTO 2040 

2100 CLOSE 1 


2110 PRINT: PRINT'' File contained ''; N;‘* datapoints. ’’ 
2120 IF N«2 THEN PRINT '' Too feu data points. ’’: END 


2130 GOTO 1680 


points minus 1, you are assured of a close 
fit. But this is not usually the case. For 
large values of п, it is not practical to find 
a polynomial approximation; the pro- 
gram arbitrarily limits the degree to 10. 
In practice, the largest degree is typically 
much smaller than the number of data 
points and you must try several values of 
degree n to get the best approximation. 
You should try to fit a polynomial 
using a degree high enough that the poly- 


nomial will come close to the true func- 
tion, yet low enough so that it “averages 
out" errors in the data. The program pro- 
duces a statistic, the residual variance, 
that you can use to determine which de- 
gree gives the best fit. The residual vari- 
ance is the sum of squares divided by the 
degrees of freedom (the number of data 
points minus the number of coefficients). 
To find which degree gives the best fit, 
continued 


Intelligent statistics. 
Consider the alternatives. 


Today there are numerous micro- 
computer statistics software 
packages to consider. 

But, in the considered opinion 
of many experts, there is one 
that is clearly better. 


Highest rated. 


In its recent review of the five 
leading microcomputer statistics 
programs, /nfoWorld concludes 
that Systat" Version 3.0 is "unri- 
valed in performance", "tops in 
number crunching power" and 
"unfailingly accurate." 

And /nfoWorld doesn't stop 
here, but goes on to rank Systat 
as the Number One statistics 
package of the group. 

In doing so, they aren't alone. 
Еуегу published independent 
comparative review rates Systat 
at the top of the list. 


Beo. 77771:2 
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Of the statistics packages review- 
ed by InfoWorld, Systat rated 
highest, as it has in every pub- 
lished competitive review. 


Some practical benefits. 


Such ratings are important be- . 
cause they relate directly to the 
quality of your work, not just to 
glitzy features. For example: 
Are capabilities important to 


you? Systat gives you more 
statistical capabilities than any 
microcomputer statistical pack- 
age, including three major 
procedures that PC SAS® and 
SPSS/PC+® programs simply 
don't offer. 

Is accuracy important? Systat 


gives you more accuracy. In fact, 


Although more comprehensive, 
Systat requires less than V2 the 
commands and has V2 the bulk of 
competitive programs. Compare 
its 5 disks to 17 for SPSS/PC+ 
and 21 for PC SAS! 


numerous reviews and technical 
conference proceedings consis- 
tently prove Systat to be the 
most accurate statistical 
package available. 

Is ease of operation important? 
Systat operates on less than V2 
the commands of its two largest 
competitors, with less than V2 the 
bulk. According to /nfoWorld, 


"Systat's commands are terse, 


and а few keystrokes will do 
amazing things." 

Is cost important? Systat costs 
less than any other major pack- 
age: less than V2 the price of the 
comparably equipped PC SAS or 
SPSS/PC+. 


Truly interactive. 

Unlike its major competitors, 
Systat has not ported some 20- 
year-old code from a mainframe 
program. Written specifically for 
microcomputers, Systat Version 
3.0 uses an incredibly small 
amount of disk space: only 1.4 
megabytes versus their 5 to 10 
megabytes. 

What's more, the package is 
genuinely interactive, freeing 
you from rigid command proto- 
cols. In doing so, Systat allows 
you to approach statistical pro- 
blems more intelligently: letting 
you work the way you think in- 
stead of forcing you to think the 
way it works. 

Next to this, the alternatives to 
Systat don't look very bright. 


SYSTA 


For more information and a 
complete copy of the /nfoWorld 
review, call 312 864.5670, or write 
Systat Inc., 1800 Sherman Avenue, 
Evanston, Illinois 60201. 


Systat operates on IBM PCs® and 
compatibles, MS-DOS® and CP/M® 
machines, several UNIX® minicomputers 
and mainframes, and the УАХ/Місгоуах?, 
Menu/windowed Macintosh® version 
also available. Single copy price 

$595 USA and Canada, $695 Foreign. 
Site licenses and quantity prices 
available. 


The following are registered trademarks: BMDPC of 
BMDP ine., CP/M of Digital Research, Ine. IBM PC of 
ІВМ, Inc., MS-DOS of Microsoft, Inc., PC SAS of SAS 
Institute Inc., SPSS/PC+ of SPSS Іпс., STATGRAPHICS 
of STSC Inc., UNIX of AT&T and VAX of Digital 
Equipment Corporation. 


Systat. Intelligent statistics. 


Inquiry 301 for End-Users. Inquiry 302 for DEALERS ONLY. 
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Numerical analysis 
requires you to perform 
а large number 

of calculations and 

to interpret the 

results intelligently. 


first fit a polynomial of degree 1 and note 
the residual variance. Then try degree 2, 
again noting the variance, which should 
be smaller. Continue with successively 
higher degrees. The degree that produces 
the largest decrease in residual variance 
over its predecessor is the best fit. For ex- 
ample, consider the following data: 


x y 
0.5 3.0 
1.5 7.0 
2.5 12.5 
5.5 14.5 
6.5 16.0 
9.5 14.5 

10.5 16.0 

12.5 16.0 

14.5 21.0 

15.5 23.0 


When polynomials of successively 
higher degree are fit to this data, the pro- 
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CURVE FITTING 


gram calculates the following residual 
variances: 


Degree Residual Variance 
1 7.20688351 
2 7.57981379 
3 1.02062389 
4 0.99174022 


Although there is а decrease in going 
from the third- to the fourth-degree poly- 
nomial, the largest decrease is in going 
from the second- to the third-degree poly- 
nomial. Therefore the third-degree poly- 
nomial produces the best fit. 

The smoothing effect of the third-de- 
gree polynomial is evident when you 
compare the plot of the third-degree poly- 
nomial with that of the ninth-degree 
polynomial (see figure 1). As the poly- 
nomial degree goes higher, the curve be- 
comes increasingly spiky as it attempts to 
hit the points even more closely. 

The program calculates another statis- 
tic, the coefficient of determination, 
which measures how much of the varia- 
tion in the values of the dependent vari- 
able you can attribute to changes in the in- 
dependent variable. 

For instance, when you fit the above 
data points with a third-degree polynomi- 
al, the coefficient of determination is 
0.98. This means that you can attribute 
98 percent of the sum of squares of devi- 
ations of the y data values from their 
mean to changes in the x data values, and 
2 percent to random error (assuming that 


10.0 12.5 15.0 


Independent variable 


Figure 1: Теп data points approximated by a third-degree polynomial (in red) and 


a ninth-degree polynomial (in blue). 
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the polynomial is close to the “true” 
function, that is, the actual physical rela- 
tion between the independent and depen- 
dent variables x and y). 


Evaluating the Polynomial 

If you use the fitted polynomial in an- 
other program or spreadsheet model, you 
should consider the most efficient way to 
evaluate it; here, the obvious approach is 
notby any means the best. 

Suppose you have the coefficients of an 
nth-degree polynomial in a BASIC array 
C( ), where C( 1) is the coefficient for x^, 
C(2) is for хе”, andso forth. The follow- 
ing BASIC code evaluates the polynomial 
in an obvious—but wrong—way: 


Y=C(N+1) 

FOR I=N TO 1 STEP —1 
Y=Y+C(I)*X"(N+1—I) 

NEXT I 


This code will perform n(n+1)/2 multi- 
plications or execute the EXP or LOG rou- 
tines n times, depending on the version of 
BASIC. To quote from an extremely use- 
ful resource book on numerical analysis, 
Numerical Recipes, “Come the (com- 
puter) revolution, all persons found guilty 
of such criminal behavior will be sum- 
marily executed, and their programs 
won’t be!” (See reference 2.) 

A much better approach uses Horner’s 
rule for polynomial evaluation and re- 
quires just n multiplications: 


Y=C(1) 

FOR I=1 TON 
Y=XxY+C (I+1) 

NEXT I 


Suggestions and Caveats 
You could expand the program to plot the 
data and the fitted polynomials. How- 
ever, that would make it more machine- 
specific and considerably longer. A more 
efficient approach would be to enter the 
generated polynomial into a general-pur- 
pose plotting program with all the bells 
and whistles of scaling, labeling, dotted 
and dashed lines, and so forth. 
Numerical analysis requires you to 
perform a large number of calculations 
and to interpret the results intelligently. 
This program handles the calculation, but 
the interpretation is still up to you. Ш 


REFERENCES 

1. For additional information on the least- 
squares method and orthogonal polynomi- 
als see Ralston, A. A First Course in Nu- 
merical Analysis, New York: McGraw- 
Hill, 1965. 

2. Press, et al. Numerical Recipes: The Art 
of Scientific Computation, New York: Uni- . 
versity Press, 1986. 


Introducing 
a new personal computer 
that does something 
no other portable this small 
can do. 


Everything. 
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The new СОМРАО PORTABLE 
IIT" represents the most power 
and performance ever to fitin a 
package this small. What makes 
it remarkable is that we sacri- 
ficed nothing to accomplish this 
feat. It's the world's smallest full- 
function personal computer with 
all the advanced capabilities 
you'd expect to find in a high- 
performance desktop computer. 


At 18 pounds, and half the size of 
our original portable, itis clearly 
the ultimate in portable comput- 
ing today. 

It features advanced 12-MHz 
80286 technology that enables 
you to run programs written for 
8-MHz personal computers up to 
50% faster without sacrificing 
compatibility. And it offers 
enough RAM to satisfy even the 


most demanding users. It comes 
with 640 Kbytes standard and is 
expandable to 6.6 Megabytes 
without touching one of its two 
attachable full-size expansion 
slots. Plus itoffers an optional 
20- or 40-Megabyte high-speed 
internal fixed disk drive. So now 
you don't have to resort to exter- 
nal add-on drives that make por- 
tability difficult. 


It feels like we left 
new COMPAO 


We didnt. 
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x CULLEN 
12-MHz 80286 


microprocessor 


SEITE 


Uses industry-standa: 
514" diskettes 


We didn't stop there. Notice 
the full-size standard keyboard 
with a numeric keypad. The 
industry-standard 5%-inch disk- 
ette drive compatible with the 
rest of the business world. The 
full-size, adjustable 640 x 400 
high-resolution plasma display, 
which conveniently provides text 


and graphics on one screen. Even 


an optional internal modem. 


With the СОМРАО 
PORTABLE III, there are simply 
no trade-offs. Using ingenious 
methods to streamline the tech- 
nology, like surface-mounting 
chips on boards, we combined 
full-functionality with enhanced 
portability. Which reaffirms the 
status of Compaq’ as the world 
leader in portable personal 
computers. 


something out of the 
PORTABLE IIT. 
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Optional, attachable 2-slot 
expansion unit 
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Optional internal modem 


Optional Jeather- 
carrying case 
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Memory exparision 
up to 6.6 Mb - 


20-МЮБЕЯО-МБ 
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z 80287 coprocessor 


Shock 
mounts 
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Switchable 110 or 220V 


A: 
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514-inch 1.2-Mb 
diskette drive 
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It simply works better 


No other portable computer har- 
nesses as much power, speed, 
readability, memory, storage, 
and built-in industry-standard 
features as the new COMPAQ 
PORTABLE III. 

Most other portables and 
laptops use much slower micro- 
processors. Most don't offer 
high-resolution displays or ex- 
pansion slots. Many don't offer 


high-capacity fixed disk drives. 
And not one offers the rugged, 
patented shock-mounting tech- 
nology that's so important for 
the survival of a portable 
computer. 

Their diskette drives are 
usually 3%" drives which make 
it impossible to use industry- 
standard 54" diskettes. 
Compaq, on the other hand, 


uses industry-standard fixed 
disk drives. And our drives 
maximize compatibility with 
your desktop personal com- 
puters, so you don't have 
to transfer your data. Plus, our 
detachable full-size keyboard 
doesn't force you to use one 
that's small and cramped. 

Not one of our competitors 
can rival our memory and stor- 


It feels like the others 


They did. 


age capacity. Тһе most RAM 
others offer is 2.6 Megabytes, 
which looks very small next to 
our 6.6 Megabytes. Storage is 
another story. The internal stor- 
age capacity of all our major 
competitors put together can't 
equal the storage capacity of a 


single COMPAQ PORTABLE III. 


We even offer an attachable, 
portable expansion unit, with 


left something out. 


two full-size industry-standard 
slots so you can add features of 
your own. 

It stands to reason that if our 
competitors had included some 
of the features we offer, chances 
are they would no longer be por- 
tables. This might be why 
Compaq sells more portable 
computers than any other com- 
pany in the world. 


It simply works better 


LUmPAG 
РОКАТ TE 


The new СОМРАО PORTABLE III 
is actually half the size of our first 
portable. It's also the fastest porta- 
ble computer in the world today. 
With a processing speed of 
12 MHz, its 80286 microprocessor 
is noticeably superior to most 
advanced-technology desktops. But 
processing speed, as most serious 


business users know, is only one 
facet of high performance. 

The greatest limiting factor 
of total system performance is 
the E of disk drives. The fixed 
disk drives іп the COMPAQ 


PORTABLE III are three times 


faster than most others, with an 
average access time of less than 


30 milliseconds. We also built in 
high-speed RAM. Together, these 
enhancements work with the 
high-speed processor to avoid 
system bottlenecks, thereby max- 
imizing information flow. You 
can even add an 8-MHz 80287 
coprocessor to accelerate math- 
intensive work. So now there's 


We run even faster since 


less wait, with less weight. 

The COMPAO PORTABLE III 
is the most advanced portable in 
the world and offers the sophisti- 
cated user features normally asso- 
ciated with desktops. As with 
any computer we design, we 
make your needs our blueprint. 
Compaq gives youmore function- 


ality, versatility, power, memory, 
storage, and performance to go. 

Through innovative design 
and engineering, we've built even 
more into an even smaller pack- 
age. So once again, Compaq has 
set a precedent, a inseri be 
which all other portable comput- 
ers will be judged. 


weve lost a few pounds. 


It simply works better 
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We obviously designed the 
COMPAO PORTABLE III for the 
open road. But what makes it 
exceptional is that it can also 
hold its own on a desktop. Its 
speed, memory, and storage ca- 
pacity help it outperform most 
desktop PC’s. As an executive 
power tool, it can handle your 
biggest spreadsheets and largest 
data bases. And its ability to net- 
work and communicate with 


mainframes will also surprise you. 


So perhaps it's not surprising 
that the COMPAO PORTABLE 
ПІ, like all of our portables, isn't 
justfor people who are going 
places. It's also for those who 
appreciate a footprint that's 
nearly 5096 smaller than the 
average desktop computer. This 
built-in versatility proves 
Compaq always has a better 
handle on personal computing. 


See the new COMPAQ 
PORTABLE III on a desktop 
near you—at one of over 3000 
Authorized COMPAQ Computer 
Dealers worldwide. 

For more information 
or the dealer nearest you, call 
1-800-231-0900 and ask for 
Operator 31. In Canada, call 
416-449-8741, Operator 31. 


(01987 Compaq Computer Corporation. 
All rights reserved. Printed in the U.S.A. 


This СОМРАО PORTABLE III 
is SO busy in the office, 
it doesnt get out much. 


It simply works better 
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68000 MACHINES 


Tim G. Hunkler 


Atari 520ST Projects 


An interface board for the Atari ST cartridge port 


he purpose of this proj- 

FT ect is threefold: to pre- 

| sent and test a technique 

for writing to the Atari 

520ST’s cartridge port; 

to build a simple but useful clock/calen- 

dar circuit; and to demonstrate some 

GEM dialogue-handling techniques 
using 68000 assembly language. 

A little history is in order: One main 
feature of the Atari 520ST is the multi- 
tude of I/O capabilities available for the 
price. It has a serial port, a parallel port, 
a musical instrument digital interface 
(МІРІ), a floppy disk interface, a direct- 
memory-access interface for hard disks, 
two joystick ports, and a cartridge port. 
With so many 1/О methods, the Atari ST 
has a lot to offer the hardware hobbyist. 

Initially, Ihad two projects in mind for 
my computer. The first would be an 
image digitizer that would mount on the 
printer's print head and let me digitize 
various images by using the printer to 
scan back and forth over the image. The 
second project was a floating-point co- 
processor to enhance the ST's scientific 
and graphics applications. The most con- 
venient connection for both projects 
would be the cartridge port. 


The Problem 
While I referred to the schematic for the 
cartridge port, a problem surfaced: The 
cartridge port lacks a read/write direc- 
tion-control line. It appears that the car- 
tridge port was designed as a read-only 
interface. Having a useful floating-point 
coprocessor requires that you be able to 
write data as well as read results. 
Although it is possible to tap into a 
read/write signal within the ST and bring 
it out to the: cartridge port, some addi- 
tional testing indicated that this would be 
a futile effort. To protect cartridges from 
damage due to inadvertent writes, a cus- 


ATARI 520ST CARTRIDGE PORT 
( LOOKING INTO COMPUTER) 


SIGNAL SIGNAL 


Figure 1: The Atari cartridge port 
and signals. 


tom IC within the ST generates a bus 
error trap whenever a write to the car- 
tridge address range is attempted for any 
reason. This protection feature means 
that you simply cannot create software 
that performs a write cycle to the car- 
tridge port. 


The Solution Revealed 

The answer to overcoming the cartridge 
port's write-protection scheme is to give 
up using write cycles. A write cycle can 
be performed using a read cycle, some 
special software, and a little extra hard- 


ware. I admit that this sounds bizarre but, 
because of the 68000's addressing power, 
you can actually use a portion of the ad- 
dress lines to pass data to the cartridge 
port and thereby overcome the write-pro- 
tection scheme. 

As an example, suppose you want to 
write the data value $1234 to some hard- 
ware that you've attached to the cartridge 
port. How might you do this? A custom 
chip inside the ST decodes the range of 
addresses for the cartridge ROM address 
space. Two signals are produced and 


available cartridge-port connector. 
They аге OM3 and КОМА (see figure 1 


for cartridge-port pin assignments). 
When КОМЗ is at logic zero, a read cycle 
is in progress from the address range of 
ФҒА0000 through SFAFFFF. Likewise, 
when ROMA is at logic zero, a read cycle 
is in progress from the address range of 
ФЕВ0000 through $FBFFFF (see figure 2 
for signal timing). 

The technique you use to write your 
data value of $1234 to the cartridge port 
requires placing the data on the address 
lines, then reading from any address in 
the cartridge port address map. You need 
some external hardware to capture the 
data from the address lines and pass it to 
your desired destination. The software to 
do this might look like that in listing 
].The first line defines the symbol ROM3 
to be the value $FA0000. Line 2 ensures 
that the upper half of data register DO will 
be zero when used in line 5. Line 3 loads 
a base address into address register AO. 

continued 


Tim G. Hunkler (1807 North Evergreen, 
Chandler, AZ 85224) has a BSEE from 
Purdue University. He is currently em- 
ployed by the strategic electronics divi- 
sion of Motorola as a design engineer 
and is the author of various software 
products for the Atari ST. 
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ATARI PROJECT 


Line 4 places the data you wish to output 
into data register AO. Finally, line 5 
causes the data value $1234 to be placed 
on the lower 16 address lines while an un- 
known byte value is read from the car- 


tridge port and tested for zero. 

One simple hardware design for writ- 
ing data using address lines is shown in 
figure 3. The TST.B instruction uses an 
addressing mode called Address Register 


—— ———— 300 +/- 20n* 


ADDRESS VALID 


к »250ns a 


Figure 2: Cartridge-port address timing. 


Listing 1: Code to transfer data to the Atari cartridge port. 


ROM3 EQU 
MOVEQ #0,D0 
LEA Н0М3,А0 
MOVE.W #$1234,D0 
TST.B 


$FA0000 


CARTRIDGE 
CONNECTOR 


; define ROM select address 
; clear the register 

; load ROM select address 

; load data into register 
O(A0,DO.L) ; dummy read 


74LS374 


DATA WRITES 


DATA READS 


74LS244 


Figure 3: A simple circuit for data separation on the cartridge port. 


Listing 2: Code to transfer a block of data to the cartridge port. 


LEA DATA, AO 
LEA ROM3,A1 
#0,D0 
#1023 ,D1 
(А0)-,00 
O(A1,DO.L) 
D1,LOOP 


MOVEQ 
MOVE.W 
MOVE.W 
TST.B 
DBRA 
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; load address of data block 

; load cartridge base address 
; ensure upper word is zero 

; loop count = 1023+1 

; get next data word 

; output word on address lines 
; repeat for 1024 words 


Indirect with Index to form the address to 
be tested. This address is composed oí 
three parts: 


Address Register: AO.L = $00FA0000 
Index Register: DO.L = $00001234 
Displacement: = $00 
(sign extended 
to 32 bits) 
$00ЕА 1234 


The address $FA1234 is generated by 
the TST instruction and is output by the 
68000, which is in turn decoded by the 
custom chip on the ST into a ROM3 
select strobe. Meanwhile the data value 
$1224 is presented on the lower 16 ad- 
dress lines during the read cycle caused 
by the TST instruction. 

If instead of writing a single 16-bit 
value you wanted to output a block of 
1024 data words, the program might look 
like that in listing 2. 

With the 8-megahertz 68000 in the ST, 
this code executes in approximately 4.1 
milliseconds, giving a data-transfer rate 
of a little less than 500,000 bytes per 
second. 


Problems 

Some problems occur when you use the 
16 lower address lines as data lines. Un- 
less the data being written is guaranteed 
to be an even value, a byte read cycle must 
be performed instead of a word or long- 
word read cycle. To do otherwise would 
result in a 16-bit word access to an odd 
address, which would cause an odd ad- 
dress trap and crash your program. 

Also, the least significant address bit, 
АО, does not exist on the 68000 micro- 
processor. Instead, it is used to generate 
two other signals, the upper and lower 
data strobes (UDS and LDS respective- 
ly). On the cartridge-port connector, you 
can use UDS in place of address AQ, as 
long as you use only byte read cycles. 

When you combine the data in the 
index register with the address register, it 
is important that the upper 16 bits of the 
index register be zero and that the full 32 
bits be specified for the index register. 
Otherwise, the data will be sign-ex- 
tended. and the resulting address will 
cause КОМЗ or ROMA not to be selected. 

You now realize that it is not as simple 
to write data to the cartridge port as you 
might have first guessed. It has the disad- 
vantage of being slower than a direct-to- 
memory write cycle and requires that you 
perform some software contortions for 
every piece of data to be written. How- 
ever, it does overcome the limitations of a 
read-only cartridge port and requires no 
hardware modification to the Atari ST. 
This method has a higher data-transfer 
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Now Irs EASIER TO MOVE 


Introducing Harvard 
Total Project Manager II. Ifyouhave to move 
| heaven and earth, the best 
, project management soft- 
. ware can make a world 
| of difference. Harvard 
Total Project Manager 
| II (HTPM II) lets you 
manage important pro- 
jects faster and easier, 
with earth-shaking 
new features. 
Finally you can 
plan your project 
directly on the com- 
puter. HTPM 15 unique graphic 
Work Breakdown Structure lets you identify all your 
projects tasks entirely on-screen. From there, 15 easy 
to optimize your projects plan through a program- 
generated PERT chart. 
Or, if you prefer, you can create or manage your 
project in thePERT chart, Gantt chart or HTPM 
П% own Task List format. 


С == Е 


With НТРМ П, managing resources has never 
been easier. When youre juggling several projects, 
you can track allocationsacrossall jobs and be instantly 
alerted to over-commitments. Automatic resource 
leveling easily resolves complex conflicts, too. 

HTPM II also clearly displays actual vs. planned 
and baseline information on-screen, to help evaluate 
costs and scheduling. 

And, for presentation-quality reports, HTPM II 
supports an expanded list of peripherals, including 
the HP Laserjet and many plotters. 

So for better planning, scheduling, controlling and 
reporting, choose HT PM П. Because with Harvard 
Total Project Manager, the sky’s the limit! 


For a free trial size diskette call 1-408-848-4391. 
For upgrade information call 1-800-255-5550. 


(GRADUATE lé 


HARVARD JOTAL PROJECT MANAGER IL. 


Runs on IBM XT with hard drive and MS DOS compatibles. Software 
Publishing Corporation, Р.О. Box 7210, Mt. View, CA 94039-7210. 
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rate than the serial, joystick, or MIDI 
ports and is suitable for many hobbyist 
projects. 


The Test Project 

I chose a clock/calendar as a test project 
for the cartridge-port write technique. 
The clock/calendar circuitry is fairly 
simple and the finished project is a useful 
addition to the 520ST. However, another 
problem soon surfaced when I attempted 
to find a prototyping board that would 


А 
39 


40 


31 


(ОР TIONAL } 


plug into the cartridge port. It seems that 
the cartridge port’s 40-pin connector 
uses .079-inch centers between connec- 
tor contacts. I tried prototyping boards 
with .050-, .100-, and .125-inch spacing, 
but none would mesh with the Atari con- 
nector. It appeared that the only solution 
would be to build a custom prototype 
board for the Atari. To my good fortune, 
Douglas Electronics of San Leandro, 
California built this custom prototyping 
board for the Atari and added it to their 
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Figure 4: Тһе clock/calendar circuit. 


СЗ 
MM58274 


catalog of board products. The resulting 
general-purpose wire-wrap board is quite 
flexible and will support roughly fifteen 
16-pin DIPs or 128K bytes of EPROM. 
Having solved the problem of the Atari 
connector as well as which prototyping 
card to use, I designed the clock/calendar 
circuitry; the result is shown in the sche- 
matic of figure 4. The components re- 
quired for this circuit are given in the 
parts list in table 1. The circuitry is 
divided into three major functional areas: 


Di 
1N4148 


CIRCUIT A 


cx] 


c5 


Ca 


GND 


NOTE: POWER AND GROUNDS NOT SHOWN 


FOR ІСІ. 


IC2, ІС4, AND ІС5. C1 BYPASS 


CAP NOT SHOWN FOR ІСІ. 
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the interface to the cartridge port, the 
power-down isolation and keep-alive 
power, and the power-up/power-down 
glitch protection. 


The Interface 

Accessing the clock chip, IC3, is a three- 
step process. First, a 16-bit control pat- 
tern is formed and clocked into the IC2 8- 
bit latch and the ICS flip-flop by using the 
КОМЗ select strobe. This control pattern 
is coded as follows: 


DDDD ors W.AAAA. where: 


DDDD - data bits to write 
W — read/write control 
AAAA = clock register address 


unused bit 


The second step is a read cycle using the 
ROMA select strobe. This causes the 
SELECT to be set low, and the clock 
chip is accessed for either a read or write 
operation setup by the W bit of step 1. If 
the operation is a read operation (W —0), 
the data from the clock chip is passed 
through ІСІ ontothe data lines ofthe car- 
tridge port and is read by the software. If 
it is a write operation, the D bits stored in 
IC2 by step 1 are passed to the clock chip 
via IC1. 

The third step involves a read cycle 
from ROM3 once again. This will cause 
the SELECT line to be set high and will 
end the read or write operation to the 
clock chip. It is possible to pipeline the 
accesses to the clock chip by combining 
step three of one access with step one of 
the following access. 
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Glitch Protection 

The key to a successful battery-backup 
clock circuit is avoiding glitches during 
power-up or power-down that inadver- 
tently produce write cycles. These write 
cycles can garble the time held by the 
clock chip. The glitch protection used for 
circuit B is not 100 percent reliable but is 
far simpler than alternative methods. The 
glitch-protection circuitry for power-up/ 
power-down consists of R2, R3, C2, and 
D3. The R2 pull-up resistor increases the 
odds that the ІС5 flip-flop will power up 
with SELECT high. The RC combin- 
ation of R3 and C2 momentarily holds 
INHIBIT low during power up to force 
SELECT high and READ low. The D3 
diode provides a fast discharge path for 
C2 so that quickly turning the power off 
and then on is properly handled. 


Power-Down Isolation 

The key to a long backup-battery life is 
eliminating current leakage paths during 
computer power-down. Ап effective way 
to do this is to disconnect the power and 
ground between the clock chip and bat- 
tery from the rest of the circuitry. 

Circuit А is used to provide power- 
down isolation and battery backup power 
while the ST is turned off. When the 
power is turned on, R1 and IC4 cause the 
ground of the clock and battery to be con- 
nected to the ground of the rest of the cir- 
cuitry. With power turned off, the ground 
is disconnected and power is supplied 
through battery ВІ and diode D2. Diode 
D1 eliminates leakage through the +5 
volt line. Test measurements show a bat- 
tery draw for this circuit under power- 


Accesses to the 

clock chip can be 
pipelined by combining 
the read of the 

last access with the 
setup of the next 
access. 


down conditions of 5 microamperes. 
Whenyou use a standard 110- or 150-mA 
per hour coin-type lithium battery, the 
expected battery life would be on the 
order of 2% years. 


The Software 
The software consists of two programs. 
The first, CLOCKSET.ASM, is a pro- 
gram that uses GEM dialogues to verify 
or change the time and date of the clock 
cartridge. It also automatically updates 
the time that both TOS and GEM report. 
The second program, TIMESET.ASM, 
will automatically set the time and date 
during the computer boot-up sequence. 
[Editor's note: Both programs are avail- 
able on disk, in print, and on BIX. Seethe 
insert card prior to page 321 for details. 
Listings are also available on BYTEnet. 
See page 4.] 
The first step in writing a GEM-based 
program is to understand the dialogues 
continued 


Table 1: Parts list for the Atari clock cartridge. 


Item Part No. Description Manufacturer Sources 

IC1 74LS244 Octal buffer — — 

ІС2 7415374 Octal latch = - 

IC3 MM58274 Clock calendar National Semiconductor — 

ІС4 H11F 1 Opto isolator General Electric gikey (H11F1GE) 

IC5 74LS74 Dual flip-flop — — 

Х1 = 32,768-Hz crystal — Digikey (Х32768) 

B1 12325 Lithium battery — . Digikey (P135 or P136) 

BH1 - Coin battery holder - Digikey (BH906ND) 

D1-3 1N4148 Diode — — | 
Ні 200 ohms Resistor, 5 percent - - | 
R2 10k ohms Resistor, 5 percent - - | 
R3 1500 ohms Resistor, 5 percent — — 

СЕ 1 RF Bypass cap = — 

C2 1.0 uF Capacitor - -- 

С4,5 18pF Disk cap 5 percent — Digikey (P4403) 

— — Header, 20 by 1 — Digikey (929400-01-30), quantity 2 

51-5 — 20-pin WW sockets - Digikey (C8120), quantity 5 

Board 33-DE40 Proto board Douglas Electronics (415) 483-8770 


The Digikey references are followed by the part number in parentheses. Digikey’s phone number is (800) 344-4539. 
Doualas Electronics’ address is 718 Marina Bivd., San Leandro, CA 94577. 
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апа windows. Dialogues аге simple, fill- 
in-the-blank or select-a-button methods 
of displaying information and obtaining 
user input. Windows are a more general- 
purpose method and can be used for any 
number of display techniques, from 
screen editors to paint programs. 
CLOCKSET.ASM uses a dialogue be- 
cause it is the simplest way to present the 
clock chip’s time and date and to let you 
edit these items. 

GEM provides function calls to draw a 
dialogue and to handle all user interaction 
with the dialogue in the form of the 
mouse buttons, and editable text fields. 
To use these routines, you have to define a 
resource tree that tells GEM how to draw 
your dialogue and how to react to your in- 
put. You specify a dialogue using a re- 
source tree (a memory construct com- 
posed of a linked list of objects). 

Objects are arranged іп what is called a 
visual hierarchy. This arrangement re- 
quires that an offspring object must fit en- 
tirely within a parent object. Two or more 
objects within the same parent are called 
siblings. Siblings may overlap in any way 


CLOCK CARTRIDGE 


DATE = 09/17/86 
TIME = 07:19: 08AM 
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or not at all. Siblings can also have their 
own offspring, which may have offspring, 
and so on, resulting in a nesting of many 
levels. Resource trees are arranged so 
that the largest object or root object is 
first. The objects that follow the root ob- 
ject are ordered starting with the root ob- 
ject’s first offspring, followed by the off- 
spring’s offspring, and so forth to the end 
of the list. The resource tree’s second off- 
spring of the root object follows, followed 
by its offspring. 

Each object has three linkages: one to 
the next sibling, one to its first offspring, 
and one to its last offspring. Each object 
also contains an х and y coordinate that is 
an offset from the upper left corner of the 
parent of the object. Also present is infor- 
mation concerning a width and a height. 
The width and height together with the x 
and y offset calculate a clipping rectangle 
used when the object is drawn. Objects 
contain a general-purpose longword that, 
depending on the type of the object, can 
be a string address, the address of a text 
information block or icon, or can define a 
border thickness and color. Also present 


14 TITLE 


Figure 5: 7he dialog box for CLOCKSET. ASM and the linkage between objects. 
The first object (0) is the root object, and object 1 is its offspring, or sibling. 
Object 1 is the parent of objects 2, 3, and 4. Object 4 is the parent of objects 5 


through 11. 
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are words with bit flags that define whether 
the object can be selected, has been se- 
lected, is marked, checked, crossed, dis- 
abled, and many other attributes. 

The Developer's Kit available from 
Atari contains the Resource Construction 
Set (RCS) utility, which generates dia- 
logues and other types of resources. For 
assembly language programming, it is 
convenient to use the RCS to build the 
dialogue and then save a C source-code 
version of the dialogue. This C source 
file is edited to convert it into a series of 
data statements used in the assembly lan- 
guage program. 

Figure 5 illustrates the basic form that 
the dialogue box in CLOCKSET.ASM 
uses, as wellas the corresponding linkage 
between the objects. Notice how the off- 
spring objects are contained within the 
borders of their parent objects. Object O 
is the root object. Object 1 defines an in- 
ner framing box. Objects 2, 3, 4, 12, 13, 
and 14 are siblings and offspring of object 
1. Objects 5 through 11 are siblings as 
well as offspring of object 4. 

The main body of CLOCKSET.ASM 
is responsible for displaying the dialogue. 
Once the support routines are created, the 
procedure is fairly straightforward. 
CLOCKSET.ASM first initializes all 
GEM tables needed to make GEM func- 
tion calls. The time is read from the clock 
cartridge and formatted for display in the 
dialogue. Next, a routine is called that 
displays the dialogue and waits for one of 
three buttons to be activated. CLOCK- 
SET.ASM then processes the action re- 
quired when that particular button is acti- 
vated. This action will be either: exit the 
program (Exit), use the information on 
the dialogue to update the clock cartridge 
(Set), or update the dialogue information 
from the clock cartridge (Clock Car- 
tridge). Except when you choose the Exit 
button, the dialogue is immediately re- 
entered and the cycle repeats itself. 

TIMESET.ASM is a short program 
that reads the time and date from the 
clock cartridge and modifies the time and 
date of both TOS and GEM. When it is 
placed in an AUTO folder, it will auto- 
matically execute during the computer 
boot-up process and correctly set the 
time, provided that the clock cartridge is 
present and working. TIMESET.ASM 
initializes the clock cartridge after pow- 
er-up, reads the time and date, and up- 
dates the computer's version with this 
data. The time and date are also for- 
matted and displayed on the screen. After 
a brief pause, the program exits. If the 
time or date is invalid because the battery 
is dead, the clock cartridge is not at- 
tached, or there is some other problem, 
an error message is displayed prior to 
exit. I 
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such a low priced com- 
puter isnt any good. So we A WV 
teamed up with a company УЖ 
that has more than a thousand — 
trained technicians all over the country, 10 
give you warranty service for our PCS 
on site site, tor free, for a whole year. 
А If theres any better way 
р to tell people how 


У much we believe in our 
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b. So far about 


60,000 machines have gone 
b out of the PCS Limited plant 
X here in Austin. You Just 


ә pick up the phone and 
E dial 1-800-426-5150. 
P Answer a few questions about 
P" the PC you want, give us your 
credit card number and UPS will deliver 
your computer right to your door. 

We even pay the shipping charges. 

And in case you dont like the system 


So thats how you buy a com s- 
puter over the phone. [ts really pretty 
simple. But then, 1t seems the best things 
in life usually are. 


Here are the details about our meg 


System 


Intel 80286 running at 6 and 12 MHz 

1024K on board 

1.2 Meg floppy drive 

Combined floppy and hard disk Controller 

AT-style Keyboard 

192 watt Power Supply 

Clock/Calendar with battery backup 

Hercules compatible Monochrome Graphics 
card 

2 Serial and 2 Parallel ports 

High Resolution Monochrome Monitor 


AT standard chassis 
omartVu" (Real Time Diagnostic Display) 
With a 40 Meg, 28 MS hard drive ...... $2,999 


Тһе 286? EGA Color System 

The above system with our EGA card 

2 Serial and 1 Parallel port 

The EGA High Resolution Monitor 

With a 40 Meg, 28 MS harddrive ...... $3,499 
With an 80 Meg, 28 MS hard drive ..... $3,899 
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With an 80 Meg, 28 MS hard drive ..... $3,399 | 
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System 


1.2 Meg floppy drive 

Combined floppy and hard disk Controller 

AT-style Keyboard 

192 watt ирру 

Clock/Calendar with ba / 
backup 

Hercules compatible Monochrome Graphics 
card 

2 ве lanc ^ Parallel poi 7 

High Resolution Monochrome Monitor 

SmartVu™ (Real Time Diagnostic Display) 

With a 20 Meg, 65 MS hard drive 

. and the space saving chassis ... 

Witha40 Mes ӘМӘҺ ive 
and the AT standard chassis........ $2,249 


The 2868 EGA Color System 

The above system JA сагс 

2 serial and 1 Parallel port 

The EGA High Resolution Monitor 

With one 20 Meg, 65 MS hard drive 
andthespacesavingchassis ....... $2,299 

With a 40 Meg, 40 MS herd drive 
and the AT standard chassis. ....... $2,749 


$1,799 
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AT and Hercules are registered trade marks. 


abytes and megahertz апа all that. 


The Turbo System 


Intel 16-bit 8088-2 running at 4.77 and 8 MHz 
640K on board 
ATstyle Keyboard 
130 watt Power Supply 
Hercules compatible Graphics Adapter with 

1 parallel port 
High Resolution Monochrome Monitor 
With one 360K floppy drive........... 
With one 360K floppy and a 20 Meg, 

65 MS һага агіуе................. $1,199 


The Turbo ЕСА Color System 


The above system with our EGA Card 
The EGA High Resolution Monitor 
With one 360K floppy drive and a 

20 Meg, 65 MS hard drive 


With one 360K floppy and a 40 Meg, 

40 MS hard йгїуе................. $2,199 

To order a PC's Limited" computer 
call us at 1-800-426-5150. Extension 
(11. In Texas eall 1-800-252-8336. 
Extension 711. Our sales lines are 
open from 7 to 7 Monday through 
Friday and 9 until 2 on Saturday, 
Central Standard Time. 


There are just a few other things you 
need to know. 
We have technical support people that you 
can talk to for free by calling 1-800-624-9896. 
Qur Total Satisfaction Guarantee works like 
this: Any item bought from us may be returned 


| within 30 days from the date it was shipped for 


Call 1-800-426-5150. In Текав, 1- 800. 252-8596. 


a full refund of your purchase price. Returned 
items must be as-new, not modified or damaged, 
with all warranty cards, manuals, and pack- 
aging intact. Returned items must be shipped 
prepaid and insured, and must bear a PC's 
Limited Credit Return Authorization (CRA) 
on the shipping label. 

Our On Site, One Year Limited Warranty says 
we warrant each system we manufacture to be 
free from defects in materials and workman- 


ship forone year following the date ofshipment | 


from PC's Limited. During the one year period, 
we will repair or replace, at our option, any 
defective products or parts at no additional 
charge,at your place of business, in the next 
business day, if your company is located within 
100 miles of one of our 180 service centers. 
This service applies to complete systems only. 

Call or write PC's Limited for the complete 
terms of our total satisfaction guarantee and 
our one year warranty. 

PC's Limited, 1611 Headway Circle, Build- 
ing 3, Austin, Texas 78754. 


— 
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YOUR D ATA You might be spreading your 
e Spreadsheet a little too thin. Or 

maybe youre starting from scratch. But if you're serious 

about data analysis, youre ready for SPSS/PC4-" —a full 

software family that brings you six high-powered ways 

to complete any data analysis task. 

Enter it. SPSS/PC+ Data Entry" takes the effort out 
of entering and correcting data. 

Analyze it. Yhe SPSS/PC4- Base Package pro- 
vides a powerful array of statistical and reporting 
procedures. 

Examine it, SPSS/PC-- Advanced Statistics" lets you 
get more serious with your data. 

Table it. SPSS/PC4- Tables" produces presentation- 
ready tables instantly. 


Chart it. SPSS/PC+ Graphics" featuring Microsoft® 
Chart creates show-stopping graphs and charts. 

Map it. SPSS/PC+ Mapping" featuring MAP-MASTER" 
—our latest option — creates maps where vast amounts 
of data can be summarized and presented in one, 
simple picture. 

SPSS/PC+ products are being put to productive use 
by serious fact finders in business, government and edu- 
cation. For countless purposes such as market research. 
Wage and salary studies. Survey analysis. And quality 
control. Plus each product is superbly documented and 
supported by SPSS Inc., a leader in statistical software 
for nearly 20 years. While specially tailored customer 
support is available through the VALUE PLUS" plan. 

So if youre serious about data analysis, step up to 
SPSS/PC4-. For details. contact our Marketing 


Department. C ALL ] /319/599.3630 


SPSS Inc. • 444 North Michigan Avenue, Suite 3000 » Chicago, Illinois 60611 
In Europe: SPSS Europe BM. • PO. Box 115 • 4200 АС Gorinchem, The Netherlands • Telephone: +31183036711 е TWX: 21019 


SPSS/PC+ runs оп ІВМ PC/XT/ATs with hard disk. Contact SPSS Inc. for compatible microcomputers. SPSS/PC+, SPSS/PC+ Data Entry, SPSS/PC+ Advanced Statistics, SPSS/PC+ Tables, 
SPSS/PC+ Graphics and SPSS/PC+ Mapping are trademarks of SPSS Inc. for its proprietary computer software. VALUE PLUS is a trademark of SPSS Inc. Chart and Microsoft are trademarks of Microsoft 


Corporation. MAP-MASTER is a trademark of Ashton-Tate. Hardcard is a trademark of Plus Development Corporation. 
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Illustration by Robert Tinney 


Introduction 


Computer-Aided Design 


Е ew innovations have made an impact on manufacturing 
50 great as that of computer-aided design (CAD). The 
process of designing a part that once might have taken weeks 
or even months to complete has been reduced to days. The 
return has been great, but so has the investment. In fact, not 
long ago that investment could have reached hundreds of 
thousands of dollars. 

But advances in personal computer technology helped to 
change that. And as the price of a CAD system neared the 
$10,000 range, design engineers began finding more uses for 
CAD. One of the more interesting applications of CAD is in 
the field from which it emerged—electronic design. After 
all, CAD systems aren't limited to structural drawings. 

Several companies have developed CAD systems to design 
and optimize electronic circuits for silicon chips. The soft- 
ware that outputs the circuitry artwork for semiconductors is 
known as a silicon compiler. In their article, “CAD for 
Building Chips,” Steve Trimberger and Jim Rowson con- 
sider silicon compilers for regular arrays, partially regular 
arrays, and nonregular arrays. 

Once a chip gets to a printed circuit board, there’s another 
particularly helpful function that a CAD system can pro- 
vide—computer-aided routing of the circuit traces. Because 
no two traces can cross one another, finding routes for all the 
traces on, say, a system motherboard can be overwhelming. 

But how do you give a computer the intelligence to do the 
job automatically? If board real estate were not an issue, the 
problem would be relatively small. Writing a routine that 
routed traces only so they did not intersect would be simple 
enough, but the resulting PC board for a system motherboard 
might be the size of a desktop. The real trick is to use an 
algorithm that not only avoids intersections but also finds the 
shortest possible route. Stephen E. Belter, who's been in- 
volved in CAD since 1971, contributed “Computer-Aided 
Routing of Printed Circuit Boards," which provides a close 
look at one such algorithm—the so-called Lee's Algorithm. 

If you'd rather roll up your sleeves and try your hand at 
working with a CAD program to design your own digital cir- 
cuits, then read "The CADcompiler” by Arthur W. Crooke, 


a digital systems design consultant. Mr. Crooke knows that 
the drawing of a digital circuit is not nearly as important as its 
description, so he has written a CAD program that uses what 
he calls a database management approach. And Mr. Crooke 
has made version 1.2 of his program available to BYTE 
readers. You can download and begin using it to design your 
own circuits right away. 

Of course there are other, more generic, CAD issues to 
consider. At the heart of any CAD software system is the 
data. Typically, a CAD program stores information as a col- 
lection of objects, and each of these objects is made up of 
graphics primitives, such as lines, arcs and circles, poly- 
gons, and splines. Other types of data the system must deal 
with include text and symbols. The larger and more compli- 
cated the drawing, the larger and more complicated the data 
will be. Structuring that data efficiently is the focus of Larry 
Pfortmiller's *Data Structures in CAD Software." 

It's not enough to be concerned with just the internal data 
structures of CAD; you should also consider a way to exchange 
data between CAD systems. While the solution may at first 
seem easy— just build a direct translator between the systems— 
the problem grows when you consider all the varied systems 
available. And nearly every one handles data differently. That's 
where IGES (Initial Graphics Exchange Specification) comes 
in. IGES is aneutral file that was developed for CAD data to be 
what DIF (data interchange format) files are to spreadsheets. 
Simply put, if a CAD system can translate to and fromtheIGES 
format, then it can exchange data with all other systems that use 
IGES. Ralph J. Mayer, a member of the IGES steering com- 
mittee, takes a critical look in his article, “IGES,” at the bene- 
fits and trade-offs of the neutral file solution. 

Unfortunately, we cannot cover all aspects of CAD in a 
single issue of BYTE. In selecting these articles for our CAD 
theme, we've taken a very narrow focus on CAD, but we 
hope it's one that you will find useful. However, to add to our 
CAD coverage, next month we will review several CAD soft- 
ware packages for the Apple Macintosh, and in the following 
month, several packages for the IBM PC and compatibles. 

—Dennis Allen, Technical Editor 
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Kaypro Corporation — electronics 
innovator since 1952 — has made 
a good thing even better. The 
KAYPRO 286i Model C now 
features а 40-МВ hard drive and 
the 101-Кеу AT-style keyboard. 
With the latest standard feature 
enhancements, the KAY PRO 286i 
is the smartest choice in advanced 
computer technology. 

Advanced. 

The heart of the KAYPRO 2861 
is the 80286 microprocessor — 
with a processing rate of 10 MHz 
and a 640-kilobyte RAM. The 
perfect match for today's high 
productivity software. 


And Enhanced. 
The KAY PRO 286i Model C has 


a 1.2-MB floppy disk drive, plusa 
hard disk with 40 MB of storage. 
The KAYPRO 286i AT-style 
keyboard features the new 
101-Кеу layout with separate cursor 
control, numeric keypad, and 

12 programmable function keys. 


Perhaps the nicest surprise about 
the KAY PRO 286i/C is the 
suggested retail price of $2995. 


You won't find distinctive 

metal construction, 10-MHz 
processing, and free name- 
brand software that includes 
WordStar Professional Release 4 
in any other AT-type computer. 
Other company's extras are 
Kaypro standard features. 
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Kaypro's Revolving Charge Plan 


80286, 10-MHz An internal hard Enhanced 101-Кеу Bundled software 
Microprocessor. disk drive with40MB IBM PC/AT-style expandable to includes WordStar 
of storage. keyboard with 15 MB. Professional Release 4. 


securit y keylock. 


Trademarks: 286i, Kaypro Corporation; ІВМ, AT Iniernacional Busleess ^ 
Machines; WordStar Professional Release 4, Micro Pro International. fo^ 
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COMPUTER-AIDED DESIGN 


Data Structures 
in CAD Software 


A description of image types 


and their computer representation 


VISUALIZING OBJECTS IS an inherent 
part of technical design and drawing. 
Drawing techniques and conventions in 
many design and engineering disciplines 
have evolved into. a universal form of vi- 
sual shorthand that communicates both 
the content and the execution of an idea. 

Computer-aided-design/drafting sys- 
tems become increasingly accessible to 
designers, engineers, architects, and 
draftpersons as hardware and program 
costs decrease. CAD software is a de- 
manding application for microcomputer- 
based technology due to its calculation- 
intensive nature. The designer of CAD 
programs faces an interesting spectrum of 
options in structuring how the software 
stores and manipulates the graphics ele- 
ments that compose CAD images. 

This article focuses on the data struc- 
tures that are efficient for microcomputer 
CAD and discusses several ancillary is- 
sues relevant to both designer and user. 


Basic CAD Approaches 

There are two approaches to the design 
and function of CAD systems: the design 
or three-dimensional-modeling concept 
and the drafting sketchpad concept. 

The first approach creates an analog 
model of the desired object or processes 
and stores the objects as geometric data, 
attributes, and relationships. This ap- 
proach can be used for both visualizing a 
real-world object and generating tradi- 
tional production drawings. The sketch- 
pad approach creates and manages basic 
graphics primitives. The manual sketch- 
ing and drawing of lines and arcs on 
paper is replaced by similar operations on 


Larry Pfortmiller 


a CRT screen. In what follows, I shall 
concentrate on this approach. 

Computer-aided drafting systems store 
drawing information as a collection of 
images, itetns, or objects. These terms 
refer to the same elements; unfortunately, 
there is no standard terminology. The 
term graphics primitives is also common- 
ly used to designate the base elements 
that compose an image. 

Each image corresponds to a primitive 
data structure that contains most of the in- 
formation necessary to fully describe 
each individual image. The most com- 
mon drawing primitives encountered in 
two-dimensional CAD systems are shown 
in figure ] and described below. 


Points, Shapes, and Markers 

A point is, conceptually, merely a loca- 
tion specified by a coordinate value. Un- 
adorned points are not often needed in a 
finished image but can provide conve- 
nient hooks in a drawing for attaching 
notes and referencing locations. Many 
systems allow specifying codes that cause 
a point to be displayed with markers or 
shapes that can be used as dimensioning 
terminators (arrows, dots, slashes, 
boxes), flowline markers, crossover and 
break symbols, and the like. The geome- 
try of such marking symbols is displayed 
but usually cannot be edited manually. 


Lines 

Lines are stored as two-coordinate values 
marking the line's starting and ending 
points. Color, line-style, width and level 
attributes are also usually assignable. An 
alternative storage representation stores a 


line as two pointers that point to the loca- 
tion of the start- and end-coordinate 
values. Since most drawings consist of 
connected line segments of the same line 
type, using pointers this way would seem 
to be more efficient. 

Although the coordinate values need to 
be stored only once, they still need to be 
referenced by pointers stored in the line 
image. If long-integer pointers are used 
with double-precision coordinate values 
and all lines are connected in at least one 
place, then using pointers requires 25 
percent less space for two- or three-di- 
mensional images. 

Data coordinates that are 4-byte float- 
ing-point numbers consume the same 
amount of space as long-integer 4-byte 
coordinates, but coordinate values that 
are 2-byte integers require 33 percent 
more storage for two-dimensional, and 
16 percent more for three-dimensional, 
images. In addition, the pointer approach 
necessitates a reference counter stored 
with each coordinate to recognize when 
no graphics primitives use that 
coordinate. 


Arcs and Circles 
There are several methods of storing cir- 
cle and arc data. The most common is 


continued 


Larry Pfortmiller is vice president and di- 
rector of research and product develop- 
ment at Foresight Resources Corporation 
(932 Massachusetts St., Lawrence, KS 
66044). He has a Ph.D. in physics from 
the University of Kansas and is the author 
of Drafix 1 and Drafix 1 Plus. 
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Symbols аге used 
extensively in almost 
all CAD systems for 
representing standard 
elements in drawings. 


storing the center points, radius, and 
Starting and ending angles, or the starting 
and incremental angle with a positive or 
negative direction. The incremental- 
angle method makes it easy to identify an 
arc’s direction. Alternatively, three 
points can define an arc. The start and 
endpoint coordinates can be stored along 
with a third point on the arc itself. The 
third point is used to compute the arc cen- 
ter, radius, and starting and ending 
angles as needed. 


Polygons 

Connected line segments and polygons 
(closed connected line segments) store a 
path or connected series of points or 
lines, all having the same attributes. The 
argument for pointers versus stored coor- 
dinates in the polygon is a bit different 
than discussed previously. For example, 
in two-dimensional drawings many lines 
are singly, not multiply, connected to 
other line segments. This connectivity is 
inherently a part of the polygon structure; 
thus, the use of pointers actually in- 
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creases storage requirements. 

In three-dimensional solids, data rep- 
resenting polygons using a series of coor- 
dinate pointers is preferred, since three or 
more polygons will almost always share 
the same point, reducing data storage 
requirements. 


Curves and Splines 

Curves are smooth paths that pass either 
through a series of points (traditionally 
called knot points) or near a set of points 
called control points. Various mathemati- 
cal functions control the behavior of the 
curve, the most common being Bézier, 
beta, natural, uniform and cardinal. 

The control or knot points are stored 
similar to the scheme used to store con- 
nected line segments or polygons. The 
applicable function is stored as a code 
that uniquely defines the method used to 
render the curve for the display or output 
device. Alternatively, the exact coeffi- 
cients of the functional representation of 
the curve’s path сап be stored for each 
span of the curve. The span is defined as 
the curve between two successive control 
or knot points. 


Text Annotation 

Text characters in most CAD systems are 
usually represented as a series of strokes 
or line segments. This method allows the 
system to precisely scale, rotate, and 
skew text through procedures similar to 
those used to manipulate other graphics 
primitives. Most plotter hardware in- 
cludes built-in patterns in ROM, and the 


Point markers 


stroke text at a 
reduced size . 


Figure 1: The typical graphics primitives used by standard CAD programs. 


CAD program's plotter drivers can 
choose to issue text-plotting instructions 
to the plotter's firmware. However, text 
generated in the CAD software is usually 
preferred. Although the software ap- 
proach is slower, a wide variety of text 
fonts and styles can be generated. 

Text primitives consist of coordinate 
location, scale, orientation, font type, 
and justification codes as well as the actu- 
al strings of characters, usually stored in 
ASCII. The attribute data extracts the 
proper character vector or stroke data 
from font-definition tables stored sepa- 
rately, either in the hard-copy output de- 
vice, the plotter driver, or in the drawing 
itself. 


Symbols 
Symbols are a collection of drawings, 
sometimes including other symbols, that 
behave as a single unit. They can be 
saved, inserted, and transformed as a sin- 
gle unit instead of individual pieces. 
Symbols are used extensively in almost 
all CAD systems for representing stan- 
dard elements in drawings, much as 
boilerplate paragraphs might be used in 
many different documents created with a 
word processor. Symbols are also called 
blocks, objects, components, or parts. 
Each time the same symbol is used in a 
drawing, a reference or instance object is 
stored that references or points to the 
original copy of the symbol and its com- 
ponents. When symbol instances contain 
lists of other symbol instances, they are 
said to be nested. Symbols that reference 
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instances of themselves are not allowed. 
The parts of a symbol are generally ref- 
erenced to the local coordinate system of 
the symbol established when it was de- 
fined. An instance of a symbol is stored 
as an object data structure that carries the 
positional, scaling, mirroring, orienta- 
tion, and skew geometry transform infor- 
mation to correctly position the symbol 
instance and transform its local coordi- 
nates to the global world coordinates of 
the drawing into which it is to be inserted. 


Graphics-Primitive Attributes 

Each of these graphics primitives is de- 
fined with geometric information. In ad- 
dition, each primitive has data attributes 
to describe how it is drawn or visualized. 
Lines and curves will have a color, line- 
style, and width parameter to be used by 
the display and output devices to render 
the graphics on the device. 

Since most traditional drawing pens 
are black on white, line styles and widths 
are the distinguishing graphics features. 
Short and long dashed lines, center lines, 
section and phantom lines are common 
and have precise meanings in a technical 
drawing. The various disciplines that use 
CAD have evolved conventions so that a 
given broken line pattern conveys precise 
information to the viewer. 

These line styles and properties are re- 
lated to the final drawing sheet sizes and 
technical-drawing conventions and do not 
always match nicely the metrics of an ob- 
ject's coordinate scales and sizes. For ex- 
ample, when a broken-line pattern is 
drawn, convention may require starting 
and ending on a solid line segment- 
I4 -inch text may be standard on a D-size 
sheet, but on a B-size sheet it may be Ў s- 
inch. In most cases, the drawing annota- 
tion symbology does not relate directly to 
the drawing object dimensions. Instead, 
it is sized for final plot size and overall 
legibility. There are also accepted ISO 
and ANSI standards that specify many as- 
pects of item size and style. 

Display devices or graphics libraries 
rarely have the necessary built-in rou- 
tines to handle these special styles. 

Ап additional attribute or index that 
appears in two-dimensional drawing sys- 
tems is a “layer” or "level" code. Layers 
are akin to the clear acetate overlays used 
in presentations. Symbols are used to 
correlate and organize information into 
logically connected regions in a single 
drawing plane; layering is used to register 
and correlate information that is spatially 
stacked in a two-dimensional drawing. 


Viewing Transformations 

Viewing, transformations are used to 

transform the physical model of the data- 
continued 
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Listing 1: The data-structure definitions for the graphics primitives typical 


in a standard CAD program. 


typedef struct 


float X, yj 
) wweoord; 


typedef struct 


/* world coordinate point 


/* origin, scale, angleref wcoord system 


weoord origin; /* x and y origin coordinates 
float xscale, /* x scaling factor 
yscale, /* y scaling factor 
angle, /* positive x-axis rotation (radians) 
skew; /* skew factor for shear in x direction 
} osa; 
typedef struct /* rectangular box coordinates 
float xmin , ymin , xmax , ymax; 
) rbox; 
typedef struct /% entity attribute data structure 
char layer; /* entity layer index 
char pen; /* entity pen type code 
union 
char mark type; /* entity type code 
char line. type; /* entity type code 
char font type; /* entity type code 
char poly_type; /* entity type code 
char obj_type; /* entity type code 
} type; 
} entity_ads; 
typedef struct /* line entity data 
entity_ads attrib; 
weoord start; /* startpoint coordinate 
weoord end; /* endpoint coordinate · 
} line_entity; 
typedef struct /* ptmark entity data 
entity_ads attrib; 
osa res; /* marker positioning 
) ptmark entity; 
typedef struct /* are and circle entity data 
entity_ads attrib; 
чсоога center; /* center coordinate 
float radius; /* radius of arc or circle 
float alpha; /* start angle of arc 
float delta; /* incremental angle to end 
) are. entity; 
typedef struct /* note entity data 
entity ads attrib; 
osa rcs; /* note placement data 
int length; /* note string length 
char ¥text; /* address of text string 


} note_entity; 


ш struct 
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/* poly entity data 
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base into a view drawn on a two-dimen- 
sional plane whose extents are either a 
CRT or a plotter drawing sheet. Many 
systems can keep track of several portions 
of the drawing, sometimes called views. 
Each view has an associated transforma- 
tion matrix that transforms the global co- 
ordinates into local screen coordinates. 


Design and Modeling Transforms 
Modeling transformations are associated 
with the referencing, positioning, mirror- 
ing, scaling, rotating, stretching, skew- 
ing, and copying of drawings. As dis- 
cussed earlier, items organized and 
stored under an object data structure 
(symbols) are defined in their own refer- 
ence system and then transformed or 
mapped into the global world coordinate 
system of the drawing into which they are 
placed. Items can also be transformed be- 
tween different local coordinates to move 
an image from ownership by one symbol 
to ownership by another. 

The modeling transforms are similar to 
the viewing transforms in two-dimen- 
sional systems. If the view transforma- 
tions are done in two steps—transforming 
from local systems to the global world co- 
ordinates, then using the display graphics 
interfaces to transform from the global 
world system to the display device coordi- 
nates—then the first-stage transforms are 
the same as the modeling transforms. All 
the images mentioned earlier can be 
transformed nicely except arcs and cir- 
cles. When stretching, nonisotropic scal- 
ing, and skewing transforms are used, 
arcs and circles turn into elliptical forms. 
Some systems add an ellipse primitive to 
handle this; others treat the transformed 
arc or circle data structure as a special 
object and use the object transform data 
to represent the ellipse or elliptical arc. 


Graphics-Primitive Data 

Since graphics-primitive information is 
stored in a specialized form of database, 
CAD systems are beginning to use many 
standard database techniques for access, 
update, modification, and change. How- 
ever, in most instances the CAD database 
must satisfy the stringent requirements of 
a highly interactive and responsive user 
interface. The principal differences are 
dictated by hardware constraints of inter- 
active display and plotting systems, and 
the complex mathematical and geometri- 
cal relationships among the primitives 
themselves. 

Graphics primitives by definition con- 
tain coordinate positioning information. 
Coordinates of the underlying object data 
require precise real numbers—4 bytes for 
floating-point numbers and 8 bytes for 
double-precision numbers. Four-byte 
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Listing 1: Continued. 


entity_ads 
ptmark_entity 
unsigned 
unsigned 
unsigned 
unsigned 

int nj 
weoord ¥pts; 

} poly_entity; 


attrib; 
*marker; 
f111:1; 
closed:1; 
spline:1; 


typedef struct 


entity_ads 
osa 
struct 
char 

} obj_entity; 


.entity. node 


typedef struct  . symb entity 


int 18; 


іп% ref_ent; 
extent; 
Xentities; 
Xname; 


rbox 
struct 
char 

} symb_entity; 


.entity node 


typedef struct  . entity. node 


struct 
struct 


.entity node 
.entity. node 


union 


ptmark. dat 
line dat 
arc. dat 
note. dat 
poly. dat 
obj dat 
symb. dat 
) ptype; 
} entity. node; 


typedef struct. dbh 
struct dbh 
entity node 
entity node 
entity. node 
entity. node 
char 
char 
} drawing dbh; 


¥next; 
¥vis; 
*¥masked; 
%ргочр; 
¥symbols; 
¥name; 
status; 


floating-point coordinates carry 6- to 7- 
digit precision, and doubles carry 15- to 
16- digit precision. Calculations are ex- 
tensive and need to be carefully done to 
avoid cumulative and round-off computa- 
tional errors, especially in mapping and 
surveying, numerical control, and other 
applications concerned with precision. 
Integer- or whole-number-based ge- 
ometry has negative connotations for 
most engineers and technical designers. 
In all but a few cases, CAD systems based 
on integer-coordinate data structures are 
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Xforward; 
*backward; 
int entity_type; 


*point_ptr; 
*line_ptr; 
¥arc_ptr; 

Xnote. ptr; 
¥poly_ptr; 
*obJ ptr; 

*symb. ptr; 


/ * Vertex marker type 

/* Is 1t filled in? 

/* Is poly open or elosed? 
/* Is poly spline smoothed? 


spline type:4; /* Spline function type code 


/* Vertex count 
/* array of vertex coords 


/* object data 


attrib; 
ref; 
¥entities; /* pointer to symb header 
Ұпапе; 


/* object placement 


/* address of label string 


/* symbol entity data 


/* symbol index 

/* symbol reference count 
/* symbol extent (local) 
/* symbol entity list 

/* address of symbol label 


/* entity node data struc 


/* next entity node pointer 
/* previous entity node ptr 
/* entity type & vis flags 


/* pointer to point data 
/* pointer to line data 
/* pointer to arc data 
/* pointer to note data 
/* pointer to poly data 
/* pointer to obj data 
/* pointer to symb data 


/* Main drawing database header 


/* pointer to next database 

/* listof visible drawing entities 
/* list of blankeddrawing entities 
/* list of worksetdrawingentities 
/* list of symbolheaderentities 
/* drawing database name 

/* active - inactive status flag 


considered questionable, if not unaccept- 
able. In general, real-number accuracy 
and precision is desired in all applica- 
tions, even though it is not always neces- 
sary for schematics, process flow, chart- 
ing, and many architectural drawings. 
Yet most graphics-display and plotter- 
output devices need integer-based coor- 


dinates. In particular, bit-map systems . 


are integer-based. Within the range of 
display-screen resolutions currently used 
and even with large plotters, the range of 
2-byte integer coordinates (—32768 to 


32767)is certainly sufficient to match the 
resolution of these devices. In fact, addi- 
tional resolution is questionable in all but 
specialized output devices. 

CAD image coordinates must be con- 
verted to integer device coordinates be- 
fore they can be displayed or plotted. For 
the programmer, this becomes a constant 
juggling act in trading off speed for accu- 
racy and choosing between letting the ap- 
plication do the work or offloading it to 
the device-display routines. Coordinate 
transforms are computationally intensive 
and usually are done best in real num- 
bers, as are clipping and extent checking. 
Simply converting image coordinates to 
integers and passing them to the device- 
display routine is usually inadequate. 


Drawing Data Structure 

Defining the drawing image data and put- 
ting ittogether in a typical CAD drawing- 
system database is illustrated in listing 1 
and figure 2. The data structures shown 
are for a typical two-dimensional drafting 
system with 4-byte floating-point accura- 
cy. To change to double precision, simply 
replace all the floats by double in the 
data structures in listing 1. 

This drawing database is organized 
into three mutually exclusive, circularly 
linked lists of images. The visible list rep- 
resents the major category of items. The 
workset list is a temporary working set of 
images that can be selected and identified 
for selective editing, copying, transform- 
ing, moving, and saving as standard sym- 
bol definitions. The masked list is an- 
other list for blanking or temporarily 
ignoring entities in the drawing database. 
It is used for decluttering, performance 
speedups, and so on. 

All the display, image-selection and 
picking, editing, plotting, and checking 
routines operate from these list struc- 
tures. Images are added, deleted, modi- 
fied, copied, and transformed using spe- 
cial database-access routines. This data 
structure is basically the heart of the 
drawing system. The other algorithms 
and data structures connect the user inter- 
face, the file I/O, the calculator, the text- 
editing facilities, the unit-conversion and 
display formatting, the command-string 
parsing, the screen cursor and menu dis- 
plays, the pointer input control, and the 
many geometry creation, calculation, 
and transform algorithms to form an in- 
teractive CAD system. 


User-Interface Data Structures 
Graphics displays used in CAD systems 
have evolved from vector-generated dis- 
plays to bit-map displays. The latter have 
had a major impact on both the ability to 
visualize three-dimensional surfaces and 
continued 
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DATA STRUCTURES .- 


the way user interfaces are designed. 
CAD software designed for these envi- 
ronments makes use of two types of 
graphics. Both share the display bit map. 
On one hand, the graphics of the visual 
icons, pop-up menus, and movable 
sprites or screen cursors is integer-based 
and bit-map-oriented. The image data 
structures and bit-blit (bit block trans- 
fer—pixel-by-pixel manipulations best 
performed by hardware for speed) opera- 
tions that move them are the building 
blocks of the user interface graphics 
"software" control knobs. They are best 


done in relative screen or pixel coordi- 
nates (changing from a 640-by-200 
black-and-white resolution device to an 
800-by-600 16-color device including 
text fonts, icons, and so on requires some 
significant changes in bit-map data and 
relative screen layout that current devices 
and device-independent software don't 
handle well). 

On the other hand, the displayed view 
of the drawing or model database images 
arrives at the screen pixel bit map only 
after completing numerous geometric 
and visualization transforms, again re- 


КАТ. PLOTTER 
— DSERUS — 
FLATBED TECHNOLOG! 


Nea, you ‘with a i of P. 
about the Mural Plotter. We'll 
let the facts speak for themselves. 


* Plotarea 25" x 34" 
| Compatible with leading 
software programs 


Packard 7415 Plotter 
Compatible with IBM/PC/ 
XTIAT, T.L, NEC, AT&T 
and more using RS-232-C 
serial interface 
Desk top or wall mount 

1 Excellent repeatability 95 ips. 


Call for the name of your local CAD Dealer! 
0 I United Innovations * Crossroads Ind. Park * Holyoke МА 01040 * 413-534-4400 
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quiring many real-number computations. 
Serious complications arise when the 
user-interface graphics and the CAD ap- 
plications graphics share the use of a 
common bit map. When windows that 
overlap are stacked and removed in last- 
open/first-closed priority and only the 
last (topmost) of the overlapping win- 
dows remains active, then matters are 
greatly simplified, assuming that bit-map 
memory holds out and bit-map bit-blit 
move operations are fast. 

All these “‘sharing activities" can lead 
to nontrivial windowing-systems com- 
plexities. In future display systems, one 
would hope multiple applications could 
be fully graphically active in output and 
partially active in menuing control input 
if menus are visible, without worrying 


| about partial redraws of a window be- 


cause of an intervening application win- 
dow. If much ofthe windowing activity is 
moved over to the video control side and 
the bit-map displays and applications can 
own their own bit maps as necessary, 
many of these problems will be solved. 


Summary 

The drawing primitives required for two- 
dimensional drafting graphics are be- 
coming well-defined. Personal compu- 
ter-based sketching and drafting systems 
are capable of replacing much of the tra- 
ditional engineering sketching and pre- 
liminary drawing done by the designer 
and engineer. Current personal computer 
graphics-display technology is adequate 
for many of the tasks that required high- 
end workstations a few years ago. In- 
creasing hardware horsepower and de- 
clining prices should lead to far more 
sophisticated CAD tools capable of pro- 
viding the more complex engineering de- 
sign, analysis, and three-dimensional- 
modeling techniques now available only 
on much larger systems. 8 
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Casio challenges you 


to find more power. At any price. 


The amazing Casio FX-4000P pro- 

grammable scientific calculator. In 

power, it's compa- CASIO 

rable to the most pem 

highly touted calcu- Display 

lators on the market nsi Hey 

today. Computer Math / 
It offers you аш ер 

160 total functions, including 83 scien- 


tific functions, such as hexadecimal/ 
decimal/binary/octal conversions, 
standard deviation and regression 
analysis. 

Making it easier to deal with 
long computations, its 12 character 


alpha-numeric display scrolls to 79 
characters and its instant formula 
TUTTI replay feature lets 
a0 you review, edit and 
12 Scrolls to 79 replay your formula 
о at the touch of a 
button. it even has 
an answer key that 
stores your last computed value. 
And to make things still easier, 
the FX-4000P has a “perfect entry" 


Hex-Bin-Octal 
2 Variabla 


system, which allows you to enter and 


display a formula exactly as written. 
Plus, it has a non-volatile 550 


step program memory with 10 program 


divisions. This allows 10 different pro- 
grams to be stored at once. 

And itincludes up to 94 data 
memories, which are invaluable for 
statistical analysis. 

Finding all this power at your 
fingertips is remarkable enough, let 
alone at half the price of some com- 
petitors. If you can put your finger 
on a scientific calculator that gives 
you more power at any price, by all 
means buy it. 


CASIO. 


Where miracles never cease 


Casio, Inc. Consumer Products Division: 15 Gardner Road, Fairfield, NJ 07006 New Jersey (201) 882-1493, Los Angeles (213) 803-3411 
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The fact is, companies that use 
POSTSCRIPT? laser printers are creat- 
ing some very exciting communica- 
tions. Quite often, the word magic 
pops up. 

Yet behind this exciting develop- 
ment in business communication, 
youll find some hard facts worth 
serious consideration. 

Fact. POSTSCRIPT is the page 
description language chosen by 
some of the best names in desktop 
publishing. 


Ёл ати: Of РО, StA PT 
YOu АТП) 

ына Ро АРТ акі 
қ мба =й ү чүч Lapin 

16 un ca spy qti combieahen, 
hed Fc v E Шү COLIN how 
PORTS OUAT pre y: ur сна! 
жас ийсин, 


Le hub 


GAF Erat f4 102 Be 


4% GAA even ты} 
Gv Tem iu panan, 1107 084 
Jato printiag plat i 


í 
by your came er zl 
чела оюу Dh йат 
LOPO ге colit d standing А 

Ұ мияу M anne rs are 604 ағала 


қы реч огч (От Ау тл 


ER RH. 


Aelen wa do ил Ca tof ala cT 
өт 


omy ыш. ҒА) 
ій улту ты усағы 
anes, еза oT гай wg ann \ 


а patr. ала тает. обртно 
ж тї юй! зый енші Cm 
м йы PS мм моні 
қылган work Yy тағ THE phar 


[pP] 

vayeattd etr in daro she 

ыу! pomoni ci me pop Тк к» 
gei 


ж жаа pem 
‘te рна bull Vai ті буатын PAN ГО М) 

tu Fou ексе m" | WALFTDNES AND 
nei) UAR UNT ез гім AGI LINE SCREENS. 


raD g Areg Wy Sack т yep emori s 95/0. 
ы 1м | u caras Or белер is ааста 93, ван 
ar Alaa vct ol Сч d Ы ngodesa һ ия 
м wen hg det orden ta а ои 
тми, V eran 24) ы posti аме gun 


а^ 
зегі к, жара Элп тему озен d PCO айса 
жауы) 
тоги мит arg bot 
A 


Fage ан E нең 
thig way Бедиа PP Agy any cán 57 гі 
h Rat pita ыма о вну Т ема 


Fact. POSTSCRIPT gives you the 
option of printing from an IBM PC, 
Macintosh, or mini/mainframe. 

Fact. You wont be tied to a single 
vendor so you can buy the printer 
thats best for your company's needs. 

Fact. Since POSTSCRIPT is device 
independent, you can design a 
document, then professionally print 
it later at a higher resolution. 

Fact. You can choose from 
hundreds of software programs that 
support POSTSCRIPT. 
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Fact. POSTSCRIPT lets you com- 
bine text, line art, and even digitized 
photographs on the same page. 

Fact. If you dont ask for a printer 
equipped with POSTSCRIPT, you 
wont get the magic behind desktop 
publishing. 

Now that you have the facts, just 
think what your company can do 
with the magic. For more facts, 


give us acallat 415-852-0271. 


МәӘз= 
SYSTEMS PSCORPOR ATLO 


POSTSCRIPT from Adobe. 
The magic behind desktop publishing, 


The pages above were printed on a POSTSCRIPT equipped printer. 


*PoSTSCRPPT printers include Agfa-Gevaert РАООР5, Apollo Domain/Laser 26, Apple LaserWriter/Laser Writer Plus, Dataproducts LZR-2665, Diconix Dijit 1/Р5, 
Digital Equipment Corp. PrintServer 40/Script Printer, IT T Qurne ScripTEN, Laser Connection PS Jel. Linotype Linotronic 100/Linotronic 300. NBI Model 908, 

NEC Silentwriter LC-890, OMS-PS 800/800 Plus. ОМ5-Р5 2400, OMS-PS 2700 CK. Sun Microsystems LaserWrier, Texas Instruments Omni aser 2108/OmniLaser 2115. 
POSTSCRIPT ts а registered trademark of Adobe Systems Incorporated Other brand names are trademarks or registered trademarks of their respective holders 
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COMPUTER-AIDED DESIGN 


The CADcompiler 


A logic design tool with a twist 


THE CADCOMPILER IS A logic design 
tool with a different twist on the usual 
method of creating digital circuits. In- 
stead of using a schematic drawing ap- 
proach, the CADcompiler uses a data- 
base management system to enter and 
manipulate parts lists and connectivity in- 
formation to automate the design of cir- 
cuits. With this information, the CAD- 
compiler then uses character-mode 
graphics, instead of pixel graphics, to 
generate a schematic for presenting the 
design in an easily readable format. 

Version 1.2 of the CADcompiler is 
available in binary format for the IBM 
PC, along with a documentation file and 
a sample design. [Editor's note: Version 
1.2 object code for the IBM PC and com- 
patibles only and accessory files are 
available on disk, in print, and on BIX; 
see the insert card prior to page 321. The 
object code is also available on BYTEnet; 
see page 4.] 


Inception 

The CADcompiler was developed by a 
group of digital-system design engineers 
for use on a personal computer. It in- 
cludes features essential to the complete 
development of digital board-level prod- 
ucts. It has beentested and modified over 
several years to improve speed and func- 
tionality, simplify operation, and im- 
prove error checking. At the outset of its 
development, a number of system re- 
quirements were specified: 


e It should improve the designer’s effi- 
ciency by automating as many time-con- 
suming elements of the product develop- 


Arthur W. Crooke 


ment cycle as economically possible. 

• It should make the designer self-suffi- 
cient by minimizing the need for support 
services. 

* Where external services arerequired, it 
should provide clean, accurate, machine- 
readable interfaces (e.g., for printed cir- 
cuit layout, wire-wrap, simulation, and 
so on). 

• It should simplify generating a clear de- 
scription of the product, both before the 
start of the design and on completion of 
the project. 

е It should run on a low-cost system (ап 
IBM PC or compatible with a dot-matrix 
printer, monochrome display, 256K 
bytes of memory, and no other options). 


The Drafting Approach to Logic 
Design 

These five objectives were considered 
with respect to the following tasks tradi- 
tionally necessary to bring a digital prod- 
uct from concept to production: 


a. Develop the concept: Make a sketch or 
block diagram to illustrate the product. 

b. Make a mechanical drawing of the de- 
tails for construction (a picture of the 
components and interconnecting wires). 
c. Make timing and state diagrams, and 
flow charts to check the design. 

d. Build the product from the drawings. 
e. Check out the product usingthe draw- 
ings and specifications. 

f. Make changes to correct for deficien- 
cies found in the application of the prod- 
uct, or to expand the design. 

р. Provide user and maintenance docu- 
mentation. 


Modern CAD systems rely heavily on 
automated drafting (since they tend to 
emulate the manual processes fairly 
closely) and therefore require more capa- 
ble computers than other personal com- 
puter applications such as word process- 
ing or-spreadsheets. 

This emulation approach to logic de- 
sign is considerably more difficult than 
just drafting (task b), since the parts list 
and connectivity information must be ex- 
tracted for use in construction (task d) if 
that too is to be automated. This same in- 
formation is also needed for simulation 
(task c) and automated testing (task e). 

Engineering change control (task f), 
one of the most important features of de- 
sign automation, is often overlooked or 
compromised, especially in low-cost sys- 
tems. Though the description ofthe prod- 
uct for both concept development (task a) 
and maintenance (task g) is often not con- 
sidered part of the automation process, 
systems with good hierarchical design 
features can support these tasks as well. 


À Database Management 

Approach to CAD 

Digital products differ from most others 

(mechanical or architectural) in one im- 

portant respect regarding CAD: The 

drawing is not an essential part of the de- 

sign's description and, in fact, does not 
continued 
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CAD COMPILER 


form a complete description for auto- 
matic-manufacturing purposes. The ac- 
tual design is completely specified by a 
parts (device) list and a netlist (a list of 
networks of connected device pins). 
Component placement and board as- 
sembly are mechanical functions of the 
specific implementation (wire-wrap or 
printed circuit board) and do not directly 


ADDROO 
U01-19 
U03-2 


ADDRO1 
U01-18 
U04-8 
005-10 
006-8 
1007-10 
1110-10 
011-10 


АООН02 
U01-17 
U04-7 
005-9 
(06-7 
(/07-9 
1110-9 
U11-9 


ADDRO3 
U01-16 
U04-6 
U05-8 
U06-7 
U07-8 
U10-8 
U11-8 


ADDRO4 
(/01-15 
(04-5 
(/05-7 
U06-5 
007-7 
010-7 
011-7 


ADDR05 
U01-14 
U04-4 
U05-6 
(/06-4 
U07-6 
U10-6 
U11-6 


ADDRO6 


U01-13 
U04-3 
1005-5 
(/06-3 
(07-5 
1110-5 
U11-5 


ADDRO7 


UO1-12 
U04-2 
U05-4 
006-2 
(/07-4 
U10-4 
U11-4 


ADDROS8 


UO2-19 
U04-1 
UO5-3 


' 106-1 


U07-3 
U10-3 
U11-3 


АООН09 


U02-18 
U04-23 
005-25 
1006-23 
107-25 
1110-25 
1011-25 


ADDR10 


UO2- 17 
(/04-22 
(/05-24 
(/06-22 
(07-24 
U10-24 
U11-24 


ADDR 11 


UO2-16 
(/04-19 
(/05-21 
006-19 
1007-21 
010-21 
011-21 


ADDR12 


U02-15 
U03-8 

UO5-23 
(/07-23 
010-23 
U 11-23 


ADDR13 


UO2-14 
005-2 
007-2 
010-2 
011-2 


ALE 

М01-11 
U02-11 
UO8-61 


BHE* 
UO2-8 
(/08-64 


ОАТА00 
U01-1 
U04-9 
UOS-11 
U08-17 


DATA01 
U01-2 
U04-10 
UO5-12 
UO8-15 


DATA02 
U01-3 
U04-11 
005-13 
008-13 


affect the design. Іп fact, breadboards аге 
often built in one technology and produc- 
tion units in another. The design should 
not change in the transition. 

The essential functions of a digital 
CAD system, therefore, are entry (design 
capture), checking and maintenance of 
the netlist and parts list, and preparation 
of appropriateiy formatted output for 


DATAO3 DATA11 GND WR“ 


U01-4 
U04-13 
(/05-15 
U08-7 


DATA04 
U01-5 
U04-14 
(/05-16 
008-8 


ОАТА05 
U01-6 
UOS-8 
(05-23 
(07-23 
1110-23 
011-23 


DATAO6 
UO1-14 
U04-16 
U05-18 
U08-4 


DATA07 
U01-8 
U04-17 
UO5-19 
U08-2 


ОАТА08 
002-1 
(06-9 
(07-11 
U08- 16 


DATAO9 
UO2-2 
UO6-10 
UO7-12 
008-14 


DATA10 
002-3 
006-11 
0107-13 
008-15 


002-4 

006-13 
007-15 
008-10 


DATA 12 
UO2-5 
UO6-14 
1007-16 
U08-7 


DATA13 
U02-6 
UO6-15 
UO7-17 
008-5 


DATA14 
U02-7 
U04-16 
U05-18 
U08-3 


DATA15 
U01-17 
U07-19 
U08-1 


DEN“ 
U03-6 
U08-39 


DXHBS* 
U03-13 
U11-20 


DXLBS* 
U03-12 
U10-20 


EPMHBS* 
UOS-16 
(/07-20 


EPMHBS"* 
U03-18 
U05-20 


U01-9 
UO2-9 
UOB-46 
(/08-47 
U08-50 


LCS* 
U03-3 
U08-33 


PLC 
U08-49 
(/08-55 


RD* 

(/04-20 
(/05-22 
(/06-20 
(/07-22 
(/08-62 
010-22 
011-22 


ПЕС“ 
U03-7 
U08-40 


RMHBS* 


0903-17 
(06-18 


RMLBS* 


U03-19 
U04-18 


UCS* 
UO3-4 
U08-34 


vcc 
005-1 
005-27 
007-1 
007-27 
U10-1 
U10-27 
U11-1 
U11-27 


(/04-21 
U06-21 
U08-63 


XTALO1 
U08-59 
UO9-1 


XTALO2 


U08-58 
UO9-2 


ZGND 

U01-10 
(/02-10 
03-10 
(/04-12 
(/05-14 
(/06-12 
(/07-14 
(/08-26 
UO8-60 
U10-14 
U11-14 


ZVCC 

U01-20 
U02-20 
U03-20 
(/04-24 
(/05-28 
(/06-24 
(/07-28 
(08-9 

(/08-43 
1110-28 
U 11-28 


Figure 1: А CADcompiler netlist containing signal names shows the device pins 


that are to be wired together for a given design. 
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manufacturing. The conventional ap- 
proach of “drawing a picture of all the 
wires" is time-consuming, produces 
documents that are hard to read, and 
leads to errors that are hard to detect. 
Large graphics-based systems generally 
provide an alternative based on a struc- 
tured hierarchy of block diagrams that, at 


continued 
AD16 DATA28 
(/08-68 U11-16 
AD17 DATA29 
(/08-67 (711517 
AD18 DATA30 
(/08-66 11-18 
АО 19 ОАТА 31 
08-65 U 11-19 
ADDR14 DELBHE* 
(/02-13 (03-5 
CLKOUT* DEN 
(/08-56 (/03-15 
ОАТА16 ІМТА00" 
U10-11 U08-42 
DATA17 ІМТА01" 
U10-12 (/08-41 
DATA18 INTIOO 
U10-13 U08-45 
DATA19 ІМТІ01 
U10-15 U08-44 
DATA20 MBHE* 
U10-16 UO2-12 
ПАТА2 1 НЕС 
10-17 (/03-14 
DATA22 RES * 
U10-18 (/08-24 
DATA23 RESET 
U10-19 (/08-57 
DATA24 TMRIOO 
U11-11 (/08-20 
DATA25 TMRIO1 
U11-12 U08-21 
DATA26 TMROOO 
U11-13 UO8-22 
DATA27 TMROOO 
U11-15 U08-23 


Figure 2: A list of single pins and the 
other pins to which they are connected. 
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MICROWAY ACCELERATES YOUR PC! 


FastCACHE-286" 


Runs your PC Faster than an AT! 
Runs the 80286 at 9 or 12 MHz and the 
80287 at 8, 9 or 12 MHz Includes 8 
kbytes of 55ns CACHE 


LOTUS/INTEL EMS 
SPECIFICATION BOARDS 


MegaPage" The only EMS board which 
comes populated with two megabytes of 
cool-running, low power drain CMOS 
RAM installed Includes RAM disk, print 
spooler, disk cache and EMS drivers. For 
the IBM PC, XT and compatibles...$549 


MegaPage with фК............... $149 
MegaPage with 2 megabytes of HMOS 
HANE edt ae d dno ee cum $419 


MegaPage AT/ECC" EMS card for the 
PC AT and compatibles includes Error 
Correction Circuitry. With ECC, 11 RAM 
chips cover 256K so the user never err 
counters RAM errors. With 1 megabyte 
CMOS RAM арынын ейде зн еу» $699 
INTEL, JRAM, ог Maynard..... CALL 


INTEL INBOARD 386 OK...... $1325 
287 Turbo -10/12 


Compatible with Leading Edge Model D, 
Compaq, and Turbo motherboards. іп- 
cludes 8088 Reboot Switch, DCache, Print 
Spooler and Diagnostics... From $399 


8087 SOFTWARE 


IBM BASIC COMPILER .......... $465 

MICROSOFT QUICK BASIC ....... $79 

87BASIC COMPILER PATCH..... $150 | EITHER 

87 BASIC/INLINE. ...............- $200 

IBM MACRO ASSEMBLER....... $155 

MS MACRO ASSEMBLER......... $99 

87 MACRO/DEBUG.............-. $199 E 

MICROSOFT FORTRAN VA ...... $299 a n0095330094d€ аы 

RM ҒОЕТНВАМ..,.................. $399 

LAHEY FORTRAN F77L......... $477 287 Turbo ruris the 80287 

MS or LATTICE С................ CALL |! at10 or 12 MHz in the IBM 

STSC APL* PLUS/PC............ $450 |! PCAT, compatibles and the 

STSC STATGRAPHICS E ER ERE $675 | new Compaq 386 with 100% 

ӘРӘЗІРІ Og ee ee ee eee $695 EM software compatibility. 

87SFL Scientific Functions....... $250 10 MHz............. $450 

б ТТТ УЫ СГ ГУ 2206 ш: mE 12 МН2............. 5550 
BJ Ex ASM dp P E RT RE RS SE 200 . £€ а y а эз 

PHOENIX PRODUCTS........... сам | PC Magazine "Editor's Choice 

АТВ" MICROWAY SOFTWARE 
Turns your AT into a high speed, multi- FOR LOTUS 1-2-3" 


user Xenix business system! 


FASTBREAK" employs the 8087 to im 
creasethe speed of Lotus 1-2-3" Version 
1A or 1 A*. Users are reporting speed ups 
of between 3 and 36 to 1. When run with 
our NUMBER SMASHER accelerator 
card, recalculation speed ups of 10 to 30 
are being reported................. $79 


PowerDialer? Add-In for Lotus 1-2-3 
Release 2. Automated telephone dialing 
from within 1-2-3, Adds least cost routing, 
automatic carrier selection and auto- 
mated phone book worksheet Builds 
customized dialing applications. Can be 
used with Оеѕаміем ............... $79 


HOTLINK" adds easy linking of spread- 
sheets to Lotus 1-2-3 Version 1A... $99 


8 port, intelligent serial controller with 396 
response degradation Includes 8 MHz 
80186 with built in ОМА ........ $1299 


NUMBER 
SMASHER/ECM" 


Triples the speed of CAE 
and all applications! 


From 


$599 


8086/8087 
Accelerator 
Plus 
A Megabyte for DOS! 
For the IBM PC, XT and compatibles 


PC Magazine “Editor’s Choice” 


8087 UPGRADES 


All MicroWay 8087s include a one year 
warranty, complete MicroWay Test 
Program and installation instructions. 


8087 5 МН2................... $105 
8087-2 8 МН2.......... $154 


For the IBM PCATand286 compatibles 
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Compag 386 
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PC-PAL" Programmer....... $395 
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Speeds up your AT 
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with your BYTE 
subscription, write us 
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do our best to set it 
right. But we must have 
the name, address, and 
zip of the subscription 
(new and old address, 
if it’s a change of ad- 
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involves a payment, be 
sure lo include copies 
of the credit card state- 
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of cancelled checks. 
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possible. 
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CAD COMPILER 


the lowest level, reduce to logic diagrams 
or even component schematics. 

As an alternative, I have implemented 
a specialized logic-design DBMS. Data 
is input via "entry forms" (that look like 
logic diagrams) with a convenient editor 
that has special functions for entry of reg- 
ister-level (data bus) functions and copy- 
ing devices. The database format is tai- 
lored for efficient storage of design and 
component library data, as well as for fast 
access. Many "report" formats are pro- 
vided— several that look like schematics, 
plus a number of netlist formats required 
by different construction services, as well 
as several for use by the designer for de- 
sign checking. | 


Signal Names 
The database maintains a list of pin-des- 
ignator (DEV-PIN)/net-designator (SIG- 
NAL) pairs (the netlist) and a list of de- 
vice-designator/device-type pairs (parts 
list). А net 15 a set of device pins to be 
wired together to form a network. For the 
database system to work, these nets must 
be assigned a name (net name or signal 
name) by the designer. Although this 
seems a tedious use of the imagination 
compared to drawing a line between two 
points on a diagram, there are many ad- 
vantages to using signal names. 
With the availability of high-speed 
field-programmable logic devices, using 
continued 
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Figure 3: 7he CADcompiler main menu. 


COPMPIANDS: (esc? retara (Беуісе edit 
Command? _ 


(P)jage (S)wve session (] )eventary 


Subscriber Service 
PO. Box 6821 
Piscataway, NJ 08854 | ш = 


Figure 4: A CADcompiler completed entry form, showing the currently assigned 
signal names on the corresponding pins. 
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МІСЕО-САРІГ | 
The CAE tool with fully interactive 


analog simulation for your PC. 


Spectrum Software's MICRO-CAP II9 is 
fast, powerful, and feature rich. This fully 
interactive, advanced electronic circuit 
analysis program helps engineers speed 
through analog problems right at their 
own PCs. 

MICRO-CAP II, which is based on our origi- 
nal MICRO-CAP software, is a field-proven, 
second-generation program. But it's dra- 
matically improved. 


Schematic Editor 


MICRO-CAP Д has faster analysis routines. 
Better resolution and color. Larger librar- 
ies. All add up to a powerful, cost-effective 
CAE tool for your PC. 

The program has a sophisticated inte- 
grated schematic editor with a pan сара- 
bility. Just sketch and analyze. You can step 
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Transient Analysis 


component values, and run worst-case 
scenarios—all interactively. And a 500-type" . 
library of standard parts is at your finger- 
tips for added flexiblity. 

MICRO-CAP II is available for IBM9 PCs 
and Macintosh." The IBM version is CGA, 
EGA, and Hercules? compatible and costs 
only $895 complete. Ап evaluation version 
is available for $100. Call or write today for 
our free brochure and demo disk. We'd like 
to tell you more about analog solutions in 
the fast lane. 


B Integrated schematic editor 

B Fast analysis routines 

Ш High-resolution graphic output 

Ш Standard parts library of 500" types 
“ІВМ versions only. 


Ш Transient, AC, DC, and FFT routines 
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Ш Spec-sheet-to model converter" 
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MICRO-CAP Il is a registered trademark 
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and is being used with express permission of its owner. 


Hercules is a registered trademark 
of Hercules Computer Technology 
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An important aspect 

of a personal computer 
CAD system is the ease 
with which the integrity 
of the design can be 
maintained. 


small-scale integrated devices is no 
longer cost-effective. Modern designs 
tend to combine register-level MSI com- 
ponents, memories, and VLSI compo- 
nents interconnected with programmable 
array logic devices. The program for the 
PALs can most easily be described by 
Boolean equations converted to the for- 
mat required by the device programmer 
using one of several assemblers, such as 
PALASM from Monolithic Memories or 
CUPL from P-CAD Systems. These 
equations are most useful when the inputs 
and outputs are given meaningful names, 
in which case interconnecting lines are 
generally unnecessary and may only add 
confusion. 

A signal name can be useful in both de- 
sign and checkout of the product if 
chosen to be suitably mnemonic of the 
function of the signal that appears on the 
designated net. Signal tracing is simpli- 
fied when an alphabetically sorted, well- 
formatted signal list (netlist) is available, 
especially when related groups of signals 
are given names that are close in alpha- 
betic order. 

Use of a fixed number of digits for data 
bus bit numbers is important to maintain 
the sequence when sorted alphabetically. 
Figure 1 illustrates such a signal list. It is 
relatively easy to identify signals that 
may be overloaded by looking for those 
connected to a large number of pins. The 
single-pin list, illustrated in figure 2, 
flags potential errors, since apinto which 
aname is assigned is usually meant to be 
connected to another pin. 

Even with drafting-oriented systems, a 
name is required for every net, and one 
will be assigned automatically (not mne- 
monically) by the system if not done by 
the designer. Transferring data from one 
system to another can produce connectiv- 
ity errors if the receiving system allows 
fewer characters in the signal name than 
were created by the algorithm of the send- 
ing system. In such cases, it is often nec- 
essary to assign a name to every net, re- 
ducing the advantage of drawing pictures 
of the wires. It is also often necessary to 
check the netlist at various points, an es- 
pecially difficult process if the names are 
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Figure 5: А CADcompiler schematic with each device shown separately, along 
with the signal names listed next to their corresponding pins. 


not meaningful and the list is not well- 


formatted. 


Database Structure 


Ап important aspect of a personal com- 
puter CAD system is the ease with which 
the integrity of the design can be main- 
tained. The data for a design should not 
expand to the point where a full-time sys- 
tem manager is required to perform regu- 
lar backup and other routine functions. 
The complete description of a reason- 


able-size design should fit on a single 
360K-byte floppy disk, including such 
peripheral items as component data and 
technical manuals. The design program 
and other supporting information should 
also be contained on a single disk and be 
able to operate on reasonable-size de- 
signs in a minimum system. 

Storage economy results from the use 
of an efficient relational database man- 
ager program that permits separation of 
design and component data into individ- 
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ual files, of similar structure, consisting 
of fixed-length (128-byte) records. Four 
records are reserved for file maintenance 
to permit reuse of space relinquished by 
deleted components in order to eliminate 
the need for periodic "packing" (rewrit- 
ing) of the file. The average file size is 
500 bytes per integrated circuit. 


Program Structure 
The CADcompiler system, written in 
Microsoft Pascal, was developed as a set 
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of separate programs using common utili- 
ty routines and library files. They were 
then compiled as a set of modules di- 
rected by a menu-driven command inter- 
preter. Memory requirements were mini- 
mized by placing each module in a 
separate overlay, with the interpreter and 
utilities in the main program. The over- 
head for swapping modules is negligible, 
since the minimum time each function is 
used is normally measured in minutes. 
continued 
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Another advantage of this structure is 
that the program remembers the current 
design context as the designer moves 
from one module to another, and is able 
to provide reasonable default file names 
as needed to minimize typing. 

The modules available in the current 
version of the program are listed in the 
top-level menu (see figure 3.) Each mod- 
ule is accessed by typing the letter in pa- 
renthesis before the name, and generally 
responds with requests for necessary file 
names. Once the basic design name is en- 
tered, the default values are usually rea- 
sonable and can be accepted with a car- 
riage return or modified. At any point the 
user can return back up the menu tree by 
pressing the Escape key. 


Design Data Entry 

Entry of new data or design modification 
can be accomplished easily from either a 
block diagram or marked-up schematic. 
Selection of the design module initiates a 
request for a design file name and a li- 
brary file name, then proceeds to a menu 
with options to change/add/delete a de- 
vice or provide an inventory of the de- 
sign’s contents. A device is selected by 
entering a name of up to 10 characters 
(normally a sequential designator such as 
001). For best formatting, the same 
number of digits should be used in all 
designators. If the device has not already 
been entered, a request is made for a de- 
vice type that must match a device in the 
selected library. 

When the preliminary data is com- 
plete, the entry form is displayed as a 
logic symbol for the selected device, with 
the currently assigned signal names on 
the corresponding leads (see figure 4). A 
10-character-wide reverse video field can 
be moved from pin to pin for entry or 
modification of signal names. Conve- 
nient cut-and-paste options and auto-in- 
crementing or decrementing of bit num- 
bers for data buses minimize the amount 
of typing required. 

When data for a device is complete, the 
Escape key invokes a request to save the 
data or exit to the menu without saving. 
Further typing is often saved by copying 
the data from one device to a new desig- 
nator so that only the differences need be 
entered. 


Library Data Entry 

The library entry form is essentially the 
same as that for design entry. If the de- 
vice already exists, then the form looks 
the same as for the corresponding device 
in a design, except that the cursor can 
move to the 3-character pin number field 
and the 5-character pin function field. 
The 7-character field corresponding to 
the signal name field of the design form is 
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Figure 6: A CADcompiler finished drawing, showing the added data bus lines. 


for entry of pin-related parameters. 

For example, a Z in this field tells the 
netlist report generator to take the pin 
function field (usually GND or VCC), 
prefix it with a Z, and add it to the netlist 
for the corresponding pin of any device 
using this part in the design. It also tells 
the design entry module not to display 
this pin on the entry form, and the draw- 
ing report generator not to show the pin 
on the drawings. This feature eliminates 
the need for entry of these signals and 
also puts them at the end of the netlist for 


convenience in checking. 

If the part is not in the library, a small 
box is displayed with space for one lead 
on each side. The box can be lengthened 
for provision of up to 100 leads on a side. 
No leads are shown until the pin number 
has been entered. After entry of pin num- 
bers, functions, and parameters, pressing 
the Escape key invokes requests to save 
and for device-related information such 
as physical width and width on the draw- 
ing reports. Completion of this data 
causes a return to the library menu. 
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Netlist Reports 


The netlist report selection produces an- 
other menu for selection of a specific for- 
mat. The diagnostic signal list (figures 1 
and 2) provides a compact alphabetic list 
of the pins connected to each signal. This 
report also includes a single-pin list and 
an unused-pin list. 

A variation of that list is available for a 
specific type of wire-wrap or multiwire 
board where the designators have been 
converted from device pin numbers to 
board pin numbers. Two other formats 
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provide for interface to Redac and Telesis 
systems for automatic printed circuit lay- 
out. At least one should be close enough 
that a simple format-conversion program 
can interface with almost any automatic 
manufacturing process. 


Drawing Reports 

The CADcompiler uses character-mode 
graphics and produces all the entry forms 
and drawings using normal text combined 
with the graphics characters provided by 
most dot-matrix printers. This technique 


also yields a speed increase of two to four 
times that of the graphics modes of most 
printers. The limitation to rectangular 
shapes with leads on the sides becomes 
less of a problem with the tendency to use 
PALs instead of gates. 

The primary drawing format is the 
"check drawing" that presents each de- 
vice individually with all signal names 
listed on leads next to the corresponding 
pins (see figure 5). The devices can be 
placed on 8 %- by 11-inch pages using the 
Arrange module, a graphics placement 
program that shows any two pages side by 
side on the screen. Figure 6 shows a fin- 
ished CADcompiler drawing. 

One significant advantage of the data- 
base-oriented CADcompiler system is 
that since the drawings are generated 
from the design, rather than the other way 
around, they need not be completed until 
the product is complete. This allows the 
drawing to be arranged for maximum 
clarity after its full content is known. 
This drawing modification cannot change 
the design, as might happen inadvertently 
with a drafting-oriented CAD system. 


Engineering Change Control. 

А very important requirement for a digi- 
tal CAD system is the ability to track en- 
gineering changes, especially during the 
development phase, if several boards are 
checked out concurrently but cannot be 
maintained at the same revision level. 
The Change module provides for com- 
parison of two design files and generates 
a change report in the form of a netlist 
showing only the difference between the 
two files (see figure 7). This format has 
been used effectively for making the re- 
quired wiring changes, and since it is 
simpler to implement than to write a 
change list directly, it encourages the 
maintenance of the design file. 

An effective strategy is to maintain a 
copy of the design file at each revision 
level during development. It is then easy 
to generate a change list to update a board 
at any level to the current, or some inter- 
mediate, revision. This strategy is partic- 
ularly effective if for some reason a 
change is removed or modified in one 
board prior to being incorporated into 
another. M 
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W/SOURCE 

C TOOLS PLUS 

DISPLAY EXPRESS 

ESSENTIAL C UTILITY 

ESSENTIAL COMMUNICATIONS 


LIST 


185 


ESSENTIAL COMMUNICATIONS PLUS 250 


GREENLEAF COMM 
GREENLEAF FUNCTIONS 
INTERWORK 

LINK & LOCATE 

MULTI-C 

MULTI-COMM 

NUMBER OF ISLANDS 
PFORCE 


SYNERGY DEVELOPMENT TOOLKIT 


TIMESLICER 

W/SOURCE 
THE HAMMER 
TOPVIEW TOOLBASKET 


SCREEN DISPLAY. 
WINDOWS FOR C 
C WORTHY 
CURSES 
W/SOURCE 
FLASH-UP WINDOWS 
GREENLEAF DATA WINDOWS 
W/SOURCE 
MICROSOFT WINDOWS 
DEVELOPMENT KIT 
ON-LINE HELP 
PANEL 
PANEL PLUS 
POLYDESK Ш 
QUICKSCREEN 
SCREENPLAY (LATTICE) 
SOFTSCREEN HELP 
VIEW MANAGER 
VITAMIN C 3.0 
VC SCREEN 
WINDOWS FOR C 
WINDOWS FOR DATA 
Z VIEW 


FILE MANAGEMENT 
ASMTREE 

BTRIEVE 

XTRIEVE 

REPORT OPTION 
BTRIEVE/N 
XTRIEVE/N 

aie OPTION/N 


C-TREE 

R-TREE 
С-ТКЕЕ/К-ТКЕЕ BUNDLE 
CQL 
DBC libi 

W/SOURCE 


DBC Ill PLUS 
W/SOURCE 


185 
185 
128 
350 
149 
149 
322 
295 
395 
295 
1000 
195 
250 


OURS 


DB... VISTA 
W/SOURCE 
DB. QUERY 
W/SOURCE 
4BS 


Е 

FABS PLUS 
INFORMIX 
INFORMIX 4GL 
INFORMIX SQL 
LATITUDE 
PHACT 


DEBUGGERS 
ADVANCED TRACE 86 
BREAKOUT 
C-SPRITE 
CODESMITH 86 
CSD DEBUGGER 
PERISCOPE 1 3.0 
PERISCOPE II 3.0 
PERISCOPE ІХ 3.0 
PERISCOPE ІШ 
PFIX 86 PLUS 
XVIEW 86 


EDITORS 
BRIEF 
DBRIEF 
BRIEF/DBRIEF BUNDLE 
C SCREEN 
CVUE 
W/SOURCE 
DIX 


EMACS 

W/SOURCE 
EPSILON 
FIRSTIME (C) 
INHABITED ISLANDS 
KEDIT 


VEDIT 

VEDIT PLUS 

XTC 

SORT UTILITIES 
AUTOSORT 


MICROSOFT SORT 
OPT-TECH SORT 


PROFILERS 
CODE SIFTER 
PFINISH 

THE PROFILER 


LINT 
PC LINT 
PRE-C 


MAKE UTILITIES 
ADVANTAGE MAKE 
LMK 

PMAKER 
POLYMAKE У 2.0 
SAPIENS MAKE 


€ Special orders 
ө 30-day money-back guarantee* 


LIST OURS 
185 145 
495 399 
195 155 
495 399 
150 129 
195 169 
795 639 
995 799 
795 639 
16S CALL 
295 265 
118 125 
125 99 
175 129 
145 105 

75 59 
345 295 
175 14% 
145 109 
995 825 
395 229 

60 49 
195 CALL 

95 CALL 
275 CALL 

75 CALL 

75 59 
250 195 
185 155 
295 265 
995 895 
185 155 
295 229 
100 CALL 
125 99 
125 99 
149 109 
195 115 
188 145 
150 99 
185 129 

99 79 
180 129 
185 129 
11:3 115 
119 95 
395 229 
125 89 
139 99 
299 155 
125 99 
185 139 
125 79 
149 119 

79 75 


LIST 


OURS 


80386 DEVELOPMENT 


TOOLS 


3861 ASM/LINK 
HIGH C 
PROFESSIONAL PASCAL 


TRANSLATORS/BRIDGES 
BASTOC 


BAS С 
BAS—PAS 
DB2C 

F2C 

MB 86 
PTRAL 

R BRIDGE 
TP2C 


ARTIFICIAL INTELLIGENCE 
ARITY COMBO PACK 

ARITY PROLOG INTERPRETER 
ARITY STANDARD PROLOG 
GOLDEN COMMON LISP 

GCL 286 DEVELOPER 
INSIGHT 2+ 

IQCLISP 

IQLISP 

MICROSOFT LISP 

PROLOG 86 PLUS 

TRANS LISP PLUS 

TURBO PROLOG 

TURBO PROLOG TOOLBOX 
SMALLTALK V 


BASIC 

BETTERBASIC 
BETTERBASIC ADD ONS 

BETTERTOOLS 

87 QB PAK 

87 SOFTWARE PAK 

EXIM TOOL KIT 

FINALLY 

FINALLY MODULES 

GDPEDIT 

INSIDE TRACK 

MACH2 

MICROSOFT QUICKBASIC 

PEEKS 'N POKES 

PROFESSIONAL BASIC 
8087 MATH SUPPORT 

PANEL-BASIC 

QUICK PAK 

STAY RES 

TRUE BASIC 
ADD ONS 

TURBO BASIC 


COBOL COMPILERS/UTILITIES 
FPLIB 


MICROSOFT COBOL 
MICROSOFT SORT 
MICRO/SPF 
ОРТ-ГЕСН SORT 
REALIA CICS 
REALIA COBOL 
REALIA MENU 


Үгелі Match Any Nationally Advertised Price. 


LIST OURS LIST OURS LIST OURS LIST OURS 
RM/COBOL 8X 25) 909 — RELATED PRODUCTS ADVANTAGE C 5 
/ 1 0 А j 4 495 479 
SCREENIO 400 CALL CLIPPER 695 459 ADVANTAGE DISASSEMBLER 295 265 XENIX/UNIX PRODUCTS 
SCREENPLAY 175 129 DBC Ш PLUS 750 599 ADVANTAGE LINK 395 359 P 
<РИ 245 279 DBRIEF 95 CALL ADVANTAGE MAKE 125 99 ADVANTAGE C + + 695 CALL 
iai sip, пан EE T T o TENE A 
295 265 - 
FORTRAN COMPILERS/UTILITIES GENIFER 395 309 RUN/C 120 85 C-TERP 
ACSTIMES SERIES 495 389 QUICKSILVER 599 499 1 RUN/C PROFESSIONAL 1.1 250 155 [ЖКБ 
DIAGRAM'ER 129 115 ТОМ ВЕТТІС 5 LIBRARY 100 79 TIMESLICER 295 265 “Т 
DOCUMENT'ER 129 115 W/SOURCE 1000 CALL DB_VISTA 
87SFL 250 225 DIGITAL RESEARCH FOXBASE 
FORLIB 2.0 95 85 CB 86 600 569 MICROSOFT INFORMIX 
FORLIB-PLUS 70 45 PASCAL MT+ 400 379 C COMPILER 450 269 INFORMIX 4GL 
FORTRAN SCIENTIFIC PL1—86 750 709 COBOL 700 429 INFORMIX SQL 
SUBROUTINES 295 249 DR ASSEMBLER + TOOLS 200 189 FORTRAN — NEW V. 4.0 450 269 LYRIX 
FOR-WINDS 90 69 ACCESS MANAGER 400 379 LISP 250 159 MICROSOFT BASIC 
GRAFLIB 2.0 175 159 DISPLAY MANAGER 500 475 МАСКОАЅЅЕМВІЕК 150 93 MICROSOFT COBOL 
GRAFMATICS OR PLOTMATICS 135 119 FORTRAN 77 350 329 MUMATH 300 185 MICROSOFT FORTRAN 
GRAFMATICS AND PL@TMATICS 240 219 PASCAL 300 185 MICROSOFT PASCAL 
LAHEY FORTRAN 477 CALL BLAISE QUICKBASIC 99 65 NETWORKS FOR XENIX 
MICROSOFT FORTRAN 4.0 450 269 ASYNCH MANAGER 175 119 SORT 195 125 PANEL 
NO LIMIT 129 115 С TOOLS PLUS 115 119 WINDOWS 99 65 RM/COBOL 
PLOTHI 2.0 175 159 EXEC 95 69 WINDOWSDEVELOPMENTKIT 500 309 | RM/FORTRAN 
PLOTHP 2.0 175 159 PASCAL TOOLS 125 99 SCO PROFESSIONAL 
RM/FORTRAN 595 389 PASCAL TOOLS 2 100 85 PHOENIX UNIWARE 68020 C CROSS 
STRINGS AND THINGS 70 55 PASCAL TOOLS & PASCAL TOOLS 2 175 119 PASM 86 195 115 
RUNOFF 50 45 PDISK 145 89 
MODULA-2 TURBO ASYNCH MANAGER 100 79 PFANTASY PAC 995 599 TELECOMMUNICATIONS 
FARBWARE MODULA-2 90 79 TURBO POWER TOOLS PLUS 100 79 PFINISH 395 229 ANNUAL RAINFALL (MM) 3000 CALL 
LOGITECH MODULA-2 VIEW MANAGER 275 179 PFIX86 PLUS 395 229 ASCOM IV 195 175 
WIZARD'S PACKAGE СЕ 199 189 PFORCE 395 209 PTEL 195 115 
++ 395 215 
ROMPACKAGE & RT DEBUGGER 299 239 NEW PRODUCTS MER. es 495 279 SETA oe Ee 
125 79 
ae pW NDOW PACKAGE ө зэ | е oS cmt n ven PMATE 195 115  QTOOLSET о 19 95 CALL 
raster speed, improved documentation. Includes free PTEL 1 oe 115 COMMAND PLUS 80 69 
Nutshell guide to UNIX and Sysvision, a user- 5 DAN BRICKLIN’S DEMO 
PASCAL COMPILERS friendly system administrator front end to UNIX PROGRAM 75 59 
MARSHALL PASCAL 189 169 | etsai SSCs $465 | POLYTRON FASTBACK 175 135 
MICROSOFT PASCAL 300 185 A Б С BEAUTIFIER 49 45 HELP/CONTROL 125 99 
PASCAL-2 350 329 Microsoft COBOL v. 2.2— Latest release of GSA- C LIBRARY I 99 79 INTERACTIVE EASY FLOW 150 129 
TURBO PASCAL 100 65 certified COBOL compiler. Now includes Microsoft POLYBOOST 80 69 LATTICE TEXT MGMT. UTIL 20 89 
NUMERICALMETHODS COBOL TOOLS with ViewCob, integactive symbolic POLYDESK III 9 79 МИСТЕ МАСН 10 | 1 
TOOL BOX 100 65 debugger and COBOL cross-reference generator, POLYDESK ІШ ADD ONS CALL CALL W/MOUSE & WINDOWS 549 379 
OTHER BORLAND CALL CALL List $700 Ours $439 |  POLYLIBRARIAN 79 MKS TOOLKIT 139 CALL 
Регївсоре I ardware ' int POLYLIBRARIAN 11 149 115 
TOOLS FOR TURBO PASCAL. н ime a сусу POLYMAKE 2.0 149 19  NORTONUTILITIES M0 59 
ALICE 95 69 POLYSHELL 144 119 PC/EDT 250 CALL 
FIRSTIME 75 59 POLYXREF 219 169 PDISK 145 89 
FLASH-UP WINDOWS 90 79 POLYXREF—ONE LANGUAGE 129 99 SAPIENS V8 300 269 
SCREENPLAY 100 89 POWERCOM 179 139 SCREEN MACHINE 79 59 
SCREEN SCULPTOR 125 95 PVCS PERSONAL 149 119 SCROLL & RECALL 69 59 
T-DEBUG PLUS 60 50 PVCS CORPORATE 395 309 SECURITY LIBRARY 125 CALL 
TURBO-ASM 100 85 PVCS NETWORK 1000 CALL 
SOURCE PRINT 75 69 
TURBO DATABASE TOOLBOX 70 45 TASKVIEW 80 59 
TURBO EDITOR TOOLBOX 70 45 OPERATING SYSTEMS TLIB 100 89 
TURBO EXTENDER 85 65 OPERATING SYSTEM TREE DIAGRAMMER 55 50 
TURBO GRAPHIX TOOLBOX 70 45 TOOLBOX (WENDIN) 99 79 VTEK 150 129 
TURBO HALO 128 99 PCNX 99 79 ZAP 95 CALL 
o e ма ош P reins 2 d 
: 7 4 SYSTEM V/AT (MICROPORT) 549 465 
TURBO POWER TOOLS PLUS 100 79 Lat aE COMPILER т 246 DOS MERGE 286 149 125 SOFTCRAFT SPECIALS 
TOERNEE 0 45 GC CROSS REFERENCE GENERATOR 50 39 RUNTIME SYSTEM 199 169 
TURBO SMITH 69 45 C FOOD SMORGASBORD 150 35 SOFTWARE DEV. SYSTEM 249 209 BTRIEVE 
TURBO WINDOWS 80 65 WISOURCE 300 179 TEXT PREPARATION SYSTEM 199 169 XTRIEVE 
OTHER TURBO TOOLS CALL CALL БЕРШ ТЕ 175 129 UNLIMITED USER UPGRADE 249 209 REPORT OPTION 
| Ее ue "50 XENIX SYSTEM V (SCO) 1295 999 BTRIEVE/N 
OTHER LANGUAGES TORE oan Чеп ХЕМІХ DEV. SYSTEM 595 499 XTRIEVE/N 
IF YOUDON'TSEE IT —CALL!!!!! DECI zo d XENIXOPERATING SYSTEM 595 499 REPORT OPTION/N 
APL*PLUS 595 429 WISOURCE БО). 450 XENIX TEXT PROC. PKG. 195 145 
JANUS/ADA C PACK 95 89 DBC IN PLUS 750 599 
JANUS/ADA І) PACK 900 769 WAOURCE 1500. 1195 DESKTOP PUBLISHING 
JANUS/ADA ED PACK 395 CALL Mk lue. 40 HALO DPE 195 155 
LATTICE RI'G И COMPILER 750 629 Барк 120 89 XEROXVENTURA PUBLISHER 895 695 
SCREEN DESIGN AID 350 309 S TATE. 120 89 TURBO VENTURA PUBLISHER 1595 1249 
SOURCE ENTRY UTILITY 250 199 SSPIPC Ас. 269 
SORT/MERGE UTILITY 250 199 
RPGCOMBO 1100 879 TEXT MANAGEMENT UTILITIES 120 89 
PC FORTII 150 109 TOPVIEW TOOLBASKET 250 179 
PERSONAL REXX 125 99 
POCKET APL 95 75 


Terms and Policies 


* We honor MC, VISA, AMERICAN EXPRESS 


Nosurcharge on credit card ar C.O.D. Prepayment b y check. Мем York State 
residents add applicable sales tax, Shipping and handling $3.00 per пет, sent UPS 


ground. Rush service available, prevailing rates. 


* Programmer's l'aradise will match any current nationally advertised price for the 


products listed in this ad. 


* Mention this ad when orderink— some items are specially priced. 


* Prices and Pelicies subject to change witheut notice. 


* Corporate and Dealer inquiries welcome. 


* Ask for details. Some manufacturers will not allow returns once disk seals are broken. 


CALL TOLL FREE: 1-800-445-7899 ж 
Іп NY: 914-332-4548 "afa 


DISCOVER PARADISE CONTEST 


Win The High-Performance Software Development Package, Valued At Over $2,000! 


Now that you've seen what Programmer's Paradise looks like, we want you to guess 
where it is! Just searchthis adfor clues to the identity of our tropical island paradise 
(Hint: They're mixed in with our product listings). Then send in your guess on this 
coupon. You could be the lucky winner of the high-performance software development 
package**, featuring; * Univation's Dream Board — Multifunction accelerator 
board with EMS. Designed to fit into a single expansion slot. The Dream Board 
combines the functions of three of the most popular enhancement boards—multifunc- 
tion, EMS, accelerator — into one power-packed package * ADVANTAGE Link 
overlay linker * Microsoft compiler of your choice (MS/PC-DOS) * Editorof your 
choice (binary). ... VALUE: OVER $2,000 


Еимматом _ urPoAr Microsoft 


аы Sysiem Solutions For Business 


Inquiry 160 


Complete this form and mail to: DISCOVER PARADISE CONTEST, c/o Programmer's 
Paradise, 42 River Street, Tarrytown, NY 10591. Entries must be received by August 1, 1987. 


OFFICIAL RULES: I. Limit one name per entry, no purchase necessary. Enter as uftenas you wish, mailing each entry ол a 
separate postcard. All entries must be received by August 1, 1987. 2. Participants must be 18 years or older and. dresident of the 
United States. Void where prohibited by law. 3. Winner will be: responsible for all taxes. 4. Odds of winning will be determined by 
number of entries received. 5. Prize will be awarded within 30 days of all entries received. 

**No substitutiuns allowed. 


I think the name of the island in your ads is: 


Name Title 

Company name 

Company address 

City State n ip 

Phone # 6B 
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The difference is clear. 

Infograph combines the unique features of 
its P100 graphics controller with the IBM* 591 
AC Plasma monitor. Plasma technology requires 
no refresh scan or shift so images are sharp 
and flicker free. And since the working surface 
is flat, lines are straight and precise, making 
this an exceptional display for precision drafting 
and designing. Graphics and text are razor 
sharp. No fuzz. No swim. No flicker. 


Star of the big screen. 


The Infograph system gives you a 17.2 inch 
diagonal viewing area and high resolution— 
960 x 768. That's 737,280 individually 
addressable pixels (71.4 pixels per inch). 

With а 10,000 character display capability, it's 
an excellent tool for desk top publishing, 
spreadsheets ог word processing. There's room 
on the screen to display the equivalent of six 
conventional CRTs simultaneously. 
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No big bulky box here. The screen's foot 
print is just 7.8 inches deep so it saves work 
space. And with a 110 degree viewing angle, it’s 
an excellent device for group presentations. 


A cure for terminal! illness. 


The 40,000-hour MTBF rating of the Infograph 
system is two to three times that of most CRTs. 
It holds up in demanding work environments 
and sensitive installations. Virtually no 
radiation is emitted. And since images are 
flicker free, eye fatigue is minimized. 

This is an excellent display for today’s 
sophisticated software packages such as: 
Autocad, Lotus 123, VIA PC, XYWrite and 
Ventura Publisher. A software toolkit is 
available for OEMs and systems developers 
which makes adaptation of new or existing 
systems straight-forward. The difference 
is clear. 


Infograph, graphically superior. 


infograph 


Infograph Inc. 

301 Rio Grande, Suite C 
Salt Lake City, Utah 84101 
(801) 521-0079 


“ТЕМ іа a registered trademark of 
International Buaineasa Machines. 
Autocad іа a registered trademark of 
Autodesk. Lotua ia a reglatered 
trademark of Lotus Development 
Corporation. VIA PC ia a regíeteted 
trademark of VIA. Ventura Publisher 
іа з registered trademark of Ventura 
Software and/or Xerox. 


© 1987 Info£raph. 


See us at June Comdex 
booth #3130 


Inquiry 136 for End-Users. Inquiry 137 for DEALERS ONLY. 


COMPUTER-AIDED DESIGN 


Computer-Aided Routing 
of Printed Circuit Boards 


An examination of Lee’s Algorithm 


ALGORITHMS FOR THE computer- 
ized routing of traces on printed circuit 
boards have been evolving for the past 30 
years. The rapid growth of the electronics 
industry and the availability of CAD pro- 
grams for personal computers have 
moved the technology from mainframe 
computers in research laboratories di- 
rectly to the desks of engineers. 

All modern personal computers use 
PC boards to interconnect the various in- 
tegrated circuits and components that 
compose most of their electronics. PC 
boards are usually constructed using an 
insulating glass-epoxy composite sand- 
wiched between two layers of copper. 
Eachcopper layer is etched in such a way 
as to interconnect the appropriate leads of 
the components soldered to the PC board 
(see photo 1 and figure 1). 

Designing the pattern of copper traces 
on a PC board can be a difficult task, as 
the connections cannot cross on a given 
layer. The process of determining the 
path a trace will follow between two 
points on a PC board is called routing. 
When routing is performed manually on 
a computer, the designer specifies where 
each line segment starts and ends for each 
trace on the board. If the CAD program 
supports interactive routing, the designer 
need only point to the two electrical net- 
works to be connected, and the router 
will find and draw a path connecting the 
networks, if a path exists. 

A so-called “ашо-гошег” automates 
this process further by using a list of con- 
nections to be made and cycling the router 
through this list, connection by connec- 
tion. This process can take anywhere 


and possible enhancements 


Stephen E. Belter 


from several minutes to several days to 
complete, depending on the board den- 
sity, the number of copper layers on the 
PC board, the algorithms used, and the 
computer. In general, the resulting layout 
will have most, but not all, of the connec- 
tions completed. 

Completion percentages typically 
range from 60 percent to 90 percent, al- 
though examples of 100 percent comple- 
tion are easy to contrive. Under normal 
circumstances, an operator must visually 
analyzethe layout for traces that block the 
connections still to be made. These 
blocking traces are then moved, and new 
traces are run either manually or with the 
help of the interactive router. 

In the best cases, only a few traces 
need to be moved to complete the board. 
In the worst cases, the majority of the 
traces placed by the auto-router must be 
“ripped up.” Improved algorithms and 
the increased use of multilayer boards are 
resulting in a trend toward higher com- 
pletion percentages. However, a claim of 
100 percent completion is a trivial ac- 
complishment if an unlimited number of 
layers is allowed. 

While the examples cited here are for 
PC boards, routing algorithms are also 
applicable to the design of thin-film and 
thick-film hybrid electronics and the lay- 
out of integrated circuits. The rules are 
similar: Conductors may not cross on a 
given layer, and fabrication costs require 
that the number of layers be minimized. 


Lee’s Algorithm 
Many commercial routing packages, in- 
cluding Wintek’s smARTWORK, use a 


variation of a maze router. This approach 
was described by C. Y. Lee and is fre- 
quently called Lee’s Algorithm. The PC 
board to be routed is represented in mem- 
ory as a two-dimensional array, or ma- 
trix, of cells (see figure 2). Each cell is 
square and is centered опа grid point. All 
traces must start and end on a grid point, 
and traces can only be drawn horizontally 
or vertically between grid points. As a re- 
sult, a cell is either empty or contains a 
conductor that connects to one or more of 
the four faces of the cell. 

The goal, given a source cell and a tar- 
get cell centered on grid points, is to find 
a path from the source to the target that 
does not cross an existing trace. The path 
must move only horizontally or vertically 
between grid points, and can change di- 
rection only at a grid point (see figure 3). 

Accomplishing the goal involves two 
major phases. The first involves an ever- 
widening search in all directions from the 
source cell until the target cell is found. 
The search pattern is similar to the rip- 
ples in a pond that grow in circles around 
the spot where a pebble hits the water. 
The second phase retraces the path from 
the target cell back to the source. 

If a path exists, the algorithm is guar- 
anteed to find the shortest path. The 

continued 


Stephen E. Belter (1801 South St., 
Lafayette, IN 47904) is president of Win- 
tek Corporation. He received degrees in 
electrical engineering and computer sci- 
ence from Purdue University and has 
been involved with computer-aided-de- 
sign software since 1971. 
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length of the path is measured using the 
Manhattan distance, which is defined as 
the sum of the horizontal and vertical 
movements. 

Lee’s Algorithm requires two data 
structures for the search—a first-in/first- 
out queue that holds the locations of cells 
waiting to be searched, and a flag array 
with one element for each cell on the PC 
board. This flag array is in addition to the 
storage structure used to hold the contents 
of the cells (conductor patterns) for the 
board. Each flag array element can take 
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Photo 1: A portion of a Wintek printed circuit board, showing the insulating 


COMPUTER-AIDED ROUTING 


one of eight values: source, target, un- 
checked, blocked, north, south, east, or 
west. The elements of the flag array are 
initialized to the value unchecked. The 
queue is initialized to be empty. 


Phase One 
The algorithm proceeds as follows: 

The breadth-first search begins by (1) 
storing the value source in the flag array 
at the coordinates of the source cell. Then 
it (2) checks the flag-array value at the co- 
ordinates of the target cell. If it is equal to 
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substrate, copper traces, and components. Тһе copper conductors have been covered 


with solder, giving them a silver color. 


Figure 1: A portion of the artwork used to create the printed circuit board in photo 1. 
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source, the search is done; if not, it stores 
the value target at this location. 

Next, it (3) places the coordinates of 
the source cell in the FIFO queue. While 
the queue is not empty, (4) it repeats steps 
5 through 9 below. If the queue is found 


- to be empty, the algorithm proceeds with 


step 10. 

Step 5 gets the next set of coordinates 
from the head of the queue. This cell be- 
comes the home cell for the purpose of 
steps 6 through 12. Then the algorithm 
(6) checks the flag-array element of the 
cell to the north of the home cell. If it 
contains the value target, the phase-one 
search is complete and the algorithm 
jumps to step 11. If the value in the flag- 
array element north of the home ceil is 
any value other than unchecked, then the 
cell has already been checked and the al- 
gorithm can proceed with step 7. 

If the value is unchecked, the cell must 
be checked for a conductor. If a conduc- 
tor already occupies this cell, the cell 
cannot be used for a path from source to 
target, so the value blocked is stored into 
the flag-array element for the cell, and 
the algorithm proceeds with the next 
step. If the cell is empty, the value south 
is stored into the flag-array element, and 
the coordinates of this cell are appended 
to the tail of the queue. The flag value 
south will be used as the guide back to the 
source cell if the target cell is eventually 
found. This cell is added to the queue so 
that the neighbor cell will eventually be 
checked in the search for the target. Steps 
7, 8, and 9 repeat this process for the 
cells east, south, and west of the home 
сей. 

Step 7 checks the flag-array element of 
the cell to the east of the home cell. If it 
contains the value target, the phase-one 
search is complete and the algorithm 
jumps to step 11. If the value in the flag- 
array element east of the home cell is any 
value other than unchecked, the algo- 
rithm proceeds with the next step. If the 
value is unchecked, the cell is checked 
for a conductor. If a conductor already 
occupies this cell, the value blocked is 
stored into the flag-array element for the 
cell, and the algorithm proceeds with the 
next step. If the cell is empty, the value 
west is stored into the flag-array element, 
and the coordinates of this cell are ap- 
pended to the tail of the queue. 

Step 8 checks the flag-array element of 
the cell to the south of the home cell. If it 
contains the value target, the phase-one 
search is complete, and the algorithm 
proceeds with step 11. If the value in the 
flag-array element south of the home cell 
is any value other than unchecked, the al- 
gorithm proceeds with the next step. If 
the value is unchecked, the cell is 

continued 


You’ve got a great idea... 
. . you're ready to write your programs. 


You don't want to be sidetracked by all the paper- 
work. With Manx Aztec C and the ingenious make 
function, your creative processes won't get bogged 
down in program administration and housekeeping. 
Manx Aztec C has the most sophisticated, hardwork- 
ing program administrator available to you. Once 
you've described your project, adding new features or 
enhancements is simple. You never have to concern 
yourself with the repetitive, tedious task of rebuild- 
ing your systems. 


The development process moves quickly. Com- 
piles, assemblies, link edits . . . all finish in record 
time. 


Manx Aztec C is the fastest, most efficient C de- 
velopment system in the industry. Benchmarks show 
it... reviews commend іё... users praise it. 

You're ready to test the program. You're ahead of 
schedule. The Manx Aztec C Source Level Debugger 
shows you the exact C language statement giving you 


Aztec € ... The Best € 


Frees the genius in you 


..a superb linker, a profiler, an assembler, 
and а set of development utilities are only the be- 
ginning of this package. . . performed admirably 
on the benchmarks, with short compile times and 
the best link times in this review... includes the 
most professional make utility . . . documentation 
is clear and complete. There is no doubt that this 
is a valuable and powerful programming en- 
vironment." Computer Languages Feb. '86 


. execution times are very good, close to the 
best on most tests..." PC Tech Journal Jan. '86 


“ Easily one of the fastest compilers overall. . 


library provides a lot of flexibility . . 
small .EXE files.” 


. generates 
Dr. Dobbs Journal Aug. '85 


C'Prime (Compiler, Assembler, Linker) $ 99, 
Aztec C 86-d Developer's System $299. 
Aztec C 86-c Commercial System $499. 
PC ROM (8086, 68000, 8080, or 6502) $750. 


Third Party Software for Aztec C: HALO, PHACT, C-tree, 
PRE-C. Windows for C, PC-lint, PANEL, Greenleaf, db Vista, 


a problem. You fix the problem quickly . . . you're C-terp, Plink-86, FirsTime, C Util Lib, 
still ahead of schedule. and others. 
You've got some time for fine tuning. -— | рли 
The Manx Aztec С Profiler examines (ister С дан 
your program, tells you where the slow 4 NOTES : 
spots are and validates your test pro- : 
cedure. A few changes and it's exactly " \ a 
what you wanted. FAT 2 
You've made it! "а Comper, . 
——— т н perdet 1 cin 
Aztec C is available for MS-DOS/PC tibrana b Asse blan 
DOS. Call for details on Macintosh Co eter OCT рут е^ 
, rc е Пет 
Amiga, Apple II, CP/M-80, | ө 0А адде аға Р” on ете, 
CP/M-86, TRS-80, ROM and others. odito uy, and серілік бге! 


То order, or, for information 


Call Today 
1-800-221-0440 


In NJ or outside the USA call 
(201) 542-2121 

30-day satisfaction guarantee. Special Discounts 
are available to professors, students, independent 
developers, and on a "trade-in" basis. Site licenses. 


Manx Software Systems 
One Industrial Way 
Eatontown, NJ 07724 


MS аг ird dmn ер CP M TM DRI, HALO TM Mecha Cybermetirs, PANEL TM 
Moundi bond РНАСТ Assoc... PRE-C. Балалы p 
aircom, Inc. 
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Figure 2: All of the possible cell 

contents for the basic Lee’s Algorithm. 
Component leads are normally 

soldered to pads (the circular conductor, 
also called vias); most traces will 

start and end at a pad. Pads may be used 


to connect traces on two different layers. 


Figure 3a: An example of using Lee 's 

Algorithm to find a path from pad A to 
pad B. Trace C blocks the most direct 

route. 
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checked for a conductor. If a conductor 
already occupies this cell, the value 
blocked is stored into the flag-array ele- 
ment for the cell, and the algorithm pro- 
ceeds with the next step. If the cell is 
empty, the value north is stored into the 
flag-array element, and the coordinates 
of the cell are appended to the tail of the 
queue. 

Step 9 checks the flag-array element of 
the cell to the west of the home cell. If it 
contains the value target, the phase-one 
search is complete, and the algorithm 
proceeds with step 11. If the value in the 
flag-array element west of the home cell 
is any value other than unchecked, the al- 
gorithm proceeds with the next cell from 
the queue (step 4). If the value is un- 
checked, the cell is checked for a conduc- 
tor. If a conductor already occupies this 
cell, the value blocked is stored into the 
flag-array element for the cell, and the al- 
gorithm proceeds with step 4. If the cell 
is empty, the value east is stored into the 
flag-array element, and the coordinates 
of this cell are appended to the tail of the 
queue. The algorithm then loops back to 
step 4. 


яғ ШЕШ 
кенш и i к, 
Figure 3b: Тһе flag array is shown 
pictorially as the search algorithm 
proceeds during the solution of the 
problem in figure 4. 5 and T represent 
source and target. Unchecked cells 
are blank. The coordinates of the shaded 
cell are in the FIFO queue. 


« Figure 3d: The diamond-shaped 


search wavefront is a characteristic of 
Lee’s Algorithm. By this point in the 
search, two cells that already contain 
traces have been found and have been 
marked as blocked. 


Figure 3e: Four more blocked cells 
have been found. The coordinates for six 
cells are currenily in the FIFO queue. 


If the last step of phase one is reached 
(10), the queue of cells has been ex- 
hausted, and no path exists from source to 
target. 


Phase Two 

The second phase retraces the path found 
from target to source. So far, the algo- 
rithm has found the shortest path. All that 
remains is to (11) place the appropriate 
conductors in the cells of the PC board to 
establish a trace from the target back to 
the source. At this point, the home cell is 
adjacentto the target cell. 

Now, the target cell found is modified 
to add a conductor from the center of the 
cell to the cell boundary adjacent to the 
home cell. And the home cell is modified 
to add a conductor from the cell boundary 
adjacent to the target to the center of the 
home cell. 

Next, (12) the contents of the flag- 
array element of the home cell are exam- 
ined. If it contains the value source, the 
algorithm is done; if not, it must contain 
one of the four values north, east, south, 
or west. The home cell and the cell in the 
indicated direction are modified to add a 


Figure 3c: After following steps 4 
through 9 once, the flag array now has 
four additional entries, and four sets 
of coordinates are in the FIFO queue. 
The arrows are used to represent the 
values north, east, south, and west. 
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conductor between the cell centers. 

Then, (13) the algorithm moves to the 
cell adjacent to the current home cell in 
the direction indicated by the home cell’s 
flag-array element. The cell thus reached 
becomes the new home cell, and step 12 
is repeated. 


Enhancements to Lee’s Algorithm 
You could make a number of improve- 
ments in the algorithm. In many situa- 
tions, the source and target cells will al- 
ready be connected to one or more traces 
on the PC board before the router is in- 
voked. It is usually desirable to find the 
shortest path between the source and tar- 
get networks, rather than insisting on 
running a new trace between the source 
and target cells. This is easily accom- 
plished by modifying the first two steps of 
the algorithm so that all cells electrically 
connected to the source cell are flagged as 
source, and all cells in the target network 
are flagged as target. Also, the coordi- 
nates of all cells in the source network are 
placed in the FIFO queue in step 3. The 
other steps remain the same. 

The algorithm will find one route from 


Figure 3f: 7he search continues to 
the north and west, as trace C has 
blocked any further search to the 
south or east. 


source to target. While the procedure 
guarantees that there are no shorter 
routes, there will frequently be more than 
one route of the same length. In fact, 
there may be several hundred routes from 
source to target network with the same 
Manhattan distance. There are several 
criteria we can apply to choose among the 
shortest routes, such as minimizing the 
number of turns in the trace (turns intro- 
duce stress points, which are more likely 
to fracture) and maximizing the distance 
to other conductors (to reduce cross talk 
and avoid solder bridges). 

One way to accomplish this task is to 
modify the search phase of Lee's Algo- 
rithm by replacing the north, east, south, 
and west values with a number indicating 
the distance back to the source cell. 
Then, during the retrace, the algorithm 
could examine the four cells surrounding 
the home cell for the cells with the short- 
est distance back to the source. When 
there are two or more having the mini- 
mum distance figure, we can apply the 
additional criteria to choose among the 
minimum-length paths. 

As presented here, the algorithm 


Figure 3g: The algorithm has now 
found a path to the east again, passing 
over the upper end of trace C. There 
are now nine sets of coordinates in the 
FIFO queue. 


« Figure 3i: The flag array after the 


completion of the search phase. The 
home cell for step 11 is just to the left 
of the target (T) cell. 


Figure 3j: 7he route found by 
applying Lee’s Algorithm to the problem 
in figure 4. 


allows only horizontal and vertical traces. 
Connecting two cells that are located at 
some diagonal distance with respect to 
each other can produce a trace with 
dozens of small "stair steps" (see figure 
4). In addition, the assumption that only 
one trace can occupy one cell can impose 
severe restrictions on the density of a lay- 
out or the minimum distance between 
components. ICs, which have most of 
their pins wired in parallel (e.g., memory 
arrays), may suffer from the “walking 
jag” problem (see figure 5). 

With care, Lee's Algorithm can be 
modified to allow the introduction of 
diagonal traces. For example, you can re- 
place a cell holding an L-shaped trace 
connecting the north and east faces of the 
cell with a trace moving diagonally from 
the center of the north face to the center of 
the east face. 

This diagonal cell offers several impor- 
tant benefits. You can now draw smooth 
lines at 45 degrees in addition to hori- 
zontal and vertical traces (see figure 6). 
The 90-degree junction of a horizontal 
and vertical trace can now be broken into 

continued 
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Figure 3h: The search wavefront 
continues to expand and is now within 
one cell of finding the target. 
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Attention all FX80, FX100, JX, RX, & MX owners: 


Dealer — 
inquiries | 
welcome. 


Now for $79.95 youcanown the 
rest. You see, today’s new dot 
matrix printers offer a lot more 
features. 

But now, a Dots-Perfect upgrade 
kit will make your printer work like 
the new models in minutes—at a 
fraction of their cost! 

For example, with a Dots-Perfect 
the “dotty” look is gone! In its place 
is NLQ (Near Letter Quality), a 
feature that produces printed 
characters almost as sharp asa 
daisy wheel or laser printer. 


NLQ: Like Having Two Printers 


NLQ is not just "double striking?’ 
It's a completely redesigned letter 
form that reshapes each character. 
Characters are actually formed 
by four times the normal dot 
resolution. 

And since NLQ can be switched 
on or off from the touch ofa button, 
you can switch modes whenever 
you wish. 


Installs In Minutes 


You can install a Dots-Perfect in 
minutes with an ordinary screw- 
driver by following our easy-to- 
understand illustrated instructions. 

All you need do is unplug the 
existing chips and replace them 
with a Dots-Perfect—that's all there 
is to it! 

Doesn't Get In Your Way 


Dots-Perfect is easy to operate 
because it actually becomes part of 
your printer. 

It requires no software itself, so it’ 


You already 
а great printer 


own half of 


can be used with every software 
package. 

And you control it from the 
printer's existing control panel 
buttons. 

You can choose from over 160 
printing modes like condensed, 
double-wide, italic, high-speed 
draft, or even combinations. All 
switched on and off at the touch 
of a button. 


Samples shown actual size 


abcdefghiJKLM 


Condensed Fine Print 


Emphas ized 


NLQ 


Doub] e— Wi de 


Italics 
Or Hundreds of Combinations! 


lice linge 
AEn TETT ee ap uia inet Pe КЕ T LLET 


Dots-Perfect even has a unique 
panel button controlled buffer clear 
command. 


I.B.M. Graphics 


FX, JX and MX versions of Dots- 
Perfect will even permit switching 
from the standard Epson® character 
set to the IBM*Graphics Printer set, 
allowing you to print IBM screens 
exactly as they appear on your 
computer. All three versions have 
all Graftrax Plus™ features, even 
the MX version. 

And, every Dots-Perfect is backed 
with a full year's warranty. 

So, call now toll-free and use your 
Visa, MasterCard, or Атегісап 
Express card. 

Don't replace your printer, 
upgrade it! 


1-800-368-7737 


(Anywhere in the United States or Canada) 


Sample of 
letter with 
Dots-Perfect 


Sample of 
letter without A 
Dots-Perfect 


Dresselhaus 
8560 Vineyard Ave., Ste. 405, Rancho Cucamonga, CA 91730 (714) 945-5600 
1B Misa regisieredirndemark 


An upgrade kit for EPSON FX, JX, RX, & MX printers | 
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Grafteax "5 is n trademackof Epson America, inc 
psonisa registered trademark of EpsanAmeriea.ing 
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two 45-degree bends (reducing chance of 
stress fractures). Most importantly, you 
can allow two parallel diagonal traces in 
one cell. This eliminates the walking jag 
problem and allows the placement of 
memory arrays with only 1/10 inch be- 

tween ICs. 
The modifications to the algorithm re- 
continued 


Figure 4: Two diagonally placed cells 
with a “stair step" trace connecting 
them. 


Figure 5: An example of the “walking 
jag” problem, where two [Cs have pins 
connected in parallel. The distance 
between the two columns of pads can be 
reduced by using diagonal traces. 


Figure 6: Replacing an L-shaped 

trace in a cell with a diagonal trace 
allows the smooth construction of 45- 
degree traces. Using a double-diagonal 
cell allows two conductors to occupy 
one cell. 


MULTITECH 900 ACCEL 


FULLY IBM AT COMPATIBLE 


FEATURES 


* 6 MHz/10 MHz Operation 

е 512K RAM Expandable to 1MB 

* Also runs Xenix, Unix, Pick, 
Autocad and Network Systems 

* Systems are fully tested and 
burned ín for 48 hours 

• 80286 Microprocessor 

• MS DOS 3.2 and BASIC 

е 1.2MB floppy disk drive 

* Hard disk and floppy disk 
controller 

* AT style keyboard 

е Battery backup clock/calendar 

° ROM BIOS 

• Complete documentation 


• Nationwide one-year limited 
warranty serviced by TRW 


* OPTIONS 

s EGA monitor & EGA card $659 
e Softwhite monitor & card* "$219 
e 360K Toppy ee ae 99 
е 30MB/40MB hard disk/$549/$649 | 
е Multifunction 0-1.5МВ gems $219 


CHIPS 4 
* 64K/256K RAM Set” * * * * $10/30 

• 8087-2 РС/ХТ 6МН2* * ** * * $159 
• 80287-8 AT BMHz**"*****$299 
e 80287-10 АТЛЛОМН2*** * * * $366 


PERSONAL SYSTEM/2 MODEL 80 16МН2 80386 $3999 


Product 


>”. 
23% ч? 


“ 
o in — 


УМ ДМД Po. 4 4 · 90 
PCAM 8 MHZ TURBO SYSTEM 


Biitzes 


Hardware 


Computers 
IBM 
XT 256K 1 DR *$1050 
AT 256K 1 DR *$2395 


COMPAQ 
Deskpro 286 
12MHz** ***** $2395 
Deskpro 386 
40 MB, 16MHz “54900 
70 MB, 16MHz *$5700 
130MB, 16MHz *$7475 
Portable 256K *$1644 
Portable 111 
Model 20 sox *$4400 
Model 40 вок "$4950 


LapTop 
Computer 


NEC 

Multispeed * * $1495 
TOSHIBA 

T 1100+ *****$1495 

T 3100******32880 
External 514" ***$399 


Floppy Drives 
FUJITSU 360K** $79 


TEAC 
55BV 360K *****$99 
1.2 MB товоне 129 


TOSHIBA 
М0040 360K ****$99 
3.5” 720K ******$129 


Hard Disk 
Drives 

SEAGATE 

20MB 57225 KIT $359 
30MB 57238 KIT $399 
40МВ 57251 KIT $649 
3OMB 574038 ** $549 
40MB 574051 **$649 


80MB 574096 **$999 
+ Format Software 
MINISCRIBE 
40MB 28MLS (AT) 


+ Software "ааеаета+ $611 


72MB 28MLS (AT) 

+ Software еаеаааа+я+ $990 
TOSHIBA 
MK 43 92MB (AT) 


25MLS/controller we ewe 


MK 56 130MB (AT) 


25MLS/controler еее еа 1 3 50 
ALL controller makes drive 1% times larger 


Golden Bow ******$99 
V Feature Deluxe, -- Format Software 
FUJITSU 
M2246 (AT) ****$2090 
170MB 33MLS 


With software & controller 


Tape Backup 
ALLOY 
20/25MB For PC/XT or AT $359 
40MB for ec/xt or at "9499 
GOMB ғоғвс/хТ or at exr$719 


EVEREX 
20MB 
INT/EXT **$549/$669 
60MB 
INT/EXT * * $749/$849 


Graphics 
Board 
HERCULES 
Graphics + *** $179 
CLONE Hercules $94 
EVEREX Edge $239 
STB Chauffer HT $199 


EGA Graphics 
Card 


ATI 


EGA WONDER $259 
EGA. CGA, MBA, HERCULES 132 COL, 
on TIL, RGB, EGA monitor 


NEC 
GB-T"******* $359 


• Fully IBM compatible • One 360K floppy е 20MB hard disk е 8088, 8 MHz CPU е 4.77/8 MHz 
selectable е 640K memory • 150 watt power supply е AT style keyboard • MS DOS 32 • FCC 
class “В” approved * One year warranty 


Monochrome 
Monitor 
SAMSUNG 
5М1255А TTL * $79 
MULTITECH 
14” Reversible, B/W $149 


AMDEK 
410A 132 co “*** $165 


Color Monitor 


CTX 
14" RGB "= ** ***$269 


640 x 200 (same as Multitech) 


EGA Monitor 
NEC Multisync $559 


Autoswitchable, 800 x 560. Wonderful 
display quality. Dot pitch .31 


with AT! Wonder* $799 
with NEC GB-1 ** $899 
win Vega Deluxe $849 


SONY Multiscan$599 


Auloswitchable, 900x560, Dot Pitch .26 


Plotter 


HEWLETT 
PACKARD 
7475А ****** $1599 
7550 ekretere $3329 


HOUSTON 

INSTRUMENTS 
DMP 40 ****** $889 
DMP 42 ***** $2539 
DMP 52 ***** $3847 


Full Screen 
Monitor 


MICRO DISPLAY 


Genius 402 * $1295 
81/2” x 11", 736x1008 Pixels, 
with control or 


PRINCETON 
LM300 ****** $1049 


Portrait Display, 8/2" x fi", 1200 x 
1664 pixels with controller 


WYSE 
700 говохвою ***** $769 


Printer 


Dot Matrix 


NEC 24 WIRE 

P9XL 400 ces ** $1265 
P7 neces ****** $651 
PB 216 ces ****** $461 


CITIZEN 
1200 зо cps” * *$189 


TOSHIBA 24 WIRE 
P321 ********* $459 
80 col/216/72 CPS 
P341 ********* $573 
132 col/216/72CPS 
351C Model 2 31077 
132 col/300/100/132 CPS 
P351 ЫТ 
132 col/300/25Q/100CPS 
PANASONIC 
10801 120CPS "*$217 
10911 160CPS **$281 
1592 180/38CPS $439 
10921 240CPS * *$355 


ЕР5ОМ 

ЕХ 86Е ****** $429 
FX 286E ***** $599 
EX 800 ****** $499 
EX 1000 ***** $699 


Printer—Laser 


HEWLETT 
PACKARD 

Laser Jet 

Series I| *****$1899 


Gives you 8 Pages per mín. 


TOSHIBA 
Page Laser It $2797 


12 Pages perminute.Sixtimesthe pro- 
duet life of Competition, 
OKIDATA 


Laserline *****$1600 
6 Pages Per Minute 


QMS Kiss 
Laser Printer *$2495 


With J-Laser Board 


KENSINGTON 
Printer Stand *****$20 


Memory 


Expansion 


MULTIFUNCTION 
PISICIGIOK ***** $89 


DISK I/O******* $89 


P/S/CL/G -- Floppy Controller 


AST 
Sixpac Premium 
(256K) есето 
Ѕіхрас+ (384К) $227 
Ватраде РС * $234 
256K + Deskview 
Rampage AT **$445 
512K + Deskview 

EVEREX 
2 MB EMS *** $129 


Scanner 


PRINCETON 
LS-300 ****** $1046 


Desktop Image Scanner with OCR Soft- 
ware. LS-300 Allows you to go from 
paper to PC with text, graphics and 
photos. 


Modem 
US ROBOTICS 
Direct 2400 Int.$179 
Courier HST 
9600 Baud ****$699 
Direct 1200 Int. $109 
1200 External**$115 


US Robotics provides the most advanced 
dala comvmenicioons devaces in Ри wort 
The modems are Auto Answer/Auto Dial 
and Hayes compatible. 


EVEREX/ 

HALF CARD 
1200 INT van sotiware *$99 
2400 INT win sotware $199 


Input 
Logic Mouse ***$99 


Bus + Paint 


Microsoft Mouse 
Paintbrush & 


Shewpartner Bus/Ser $109/ 119 


Mouse Systems 
PCMouse ***** $109 


Bus + PC Paint 


Power Supply 
150 Watt (XT) * $79 


Software 


Business 
Software 
Aldus Pagemaker 
desk top publishing #aae $544 

Championship 
Football ******* $25 
Carbon Copy * $110 
Cricket Graph* $129 
dBase 111 + **** 399 
DOS 3.1/3.2 $69/79 
Dow Jones, Market 
Analyzer Plus $267 
Freelance + * $356 
Lotus 123 v.20 $305 
Mace utiities****** $59 
Managing Your 
Money ******** $115 
Math Cad-Math Soft 


Integrates CAD, W/P. Higher Order pro- 
gramming land. To do scientific calcula- 
lions, тетететейтеа $199 


Microsoft Leaming DOS 


тФеетеейеғтеғеғее 533 


Microsoft woo; $59 
Norton utitiies **** $59 
Paradox, Ansa $442 
Prodesign Il 25 $173 
Ventura Pub. 55.69 
WordPerfect 42 $217 
Word Star 

Professional * $251 


Net Work 
Software 


dBase 111 Lay *** $629 


PFS Professional 
Network *** $299 


WordPerfect 1av$335 


limited manufacturer's warranty to he free 
from defects in materials and workmanship, 
on all products, except for drives who's 
warranty is 90 days. Returned items must 
be shipped prepaid andinsured, and must 
bear з (МАА) number on the shipping Fabel. 
Prices are subject to change. 


Terms: Orders shipped same day on all 
stocked products. We accept Visa, Master- 
Card, 3% extra оп Amex, wire transfers, 
qualified PO's and C.O.D/s. All products 
guaranteed to be the latest version available. 
Only factory sealed and fully warrarteed pro- 
ducts stocked. PC American extends a year 


1-800-654-5365 hm 


S wm Tech Support 
arketing, Inc. 
1,112. 1-800-445-4783 (714) 754-1154 


17151 Немесе 51. Sue 104, Fours Үшеу, СА 


£3: pcAmerican 
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| for Lattice and Microsoft 


| UFEDOAT 


0. 


the 


| This new object-oriented language 


lets you develop large and complex 
programs with greater resilience, 
fewer bugs. Write reliable, re- 
usable code that is easier to 
understand and maintain. Fully 
compatible with existing C pro- 


| grams and tools. All the benefits of 


C without its limitations. Available 


[oe 
ус Аы... 


Lattice С Compiler 


The latest update of the ideal tool 
for developing high-performance 
MS-DOS applications іп C. Full im- 
plementation of K&R C with UNIX 
and ANSI extensions. Offers the wid- 


С compilers; MS-DOS 
and XENIX operating 
systems. 


estselection of C support ste 
tools. Now with Micro- "ey 
soft Windows support. Lattice 


Microsoft FORTRAN 


New version produces smallest, 
fastest PC code. Uses the same 
optimizer and code generator from 
the Microsoft C compiler. Full ANSI 


| FORTRAN 77 compatibility. GSA- 


certified to be error-free at the 
highest level. Includes advanced 


| intrinsic math functions, Micro- 
| soft's CodeView debugger, a 
| MAKE utility, linker, library 


manager and many 


other enhancements. Microsoft 
TimeSlicer 


A library of C functions to create 
multitasking and real-time programs 
at theapplicationlevelrather than in- 
terfacing with the operating system. 
Create, suspend or terminate tasks 
at run-time. Compatible with Lattice 
C, Microsoft C, | 
ADVANTAGE C 4 + 
and object-oriented 
programming. 


Your source for the 
latest 80386 
development software. 


ADVANTAGE Link 


The fastest, most powerful PC-DOS 
linker available, and the first to 
take full advantage of EMS. Accepts 


Microsoft and Phoenix = 
Hew 
compatible with Micro- 0А 


command files, and is 
soft CodeView. 3 


С мн 
VEDIT PLUS 


For years, thousands of program- 
mers have depended on VEDIT. If 
you take your editing seriously, 
take a good look at the all-new 
VEDIT PLUS. 

Open windows to simultaneously 
edit several files. Access editing 
functions with pop-up menus. Use 
keystroke macros to speed editing. 
And run other programs within 
VEDIT PLUS — all with uncompro- 
mising speed, flexibility and power. 
VEDIT PLUS is completely cus- 
tomizable and available for MS/PC- 
DOS, CP/M 80/86. Ask for your 
FREE demo/ 
tutorial disk. 


Greenleaf 
Data Windows 


A new concept C library containing 
overlayed logical windows, trans- 
action data entry and three kinds 
of menu systems. Features virtual 
windows, many data types, device 
independence, total screen man- 
agement and more. Simple to use, 
yet highly sophisticated. Supports 
all major compilers, all models, 


auto installation. Over (277 


CompuView 


125 functions, no royal- 
ties, source available. 


PANEL Plus 


Advanced screen manager with a 
screen designer, code generator 
and function libraries. Works with 
popular graphics libraries to allow 
data entry in graphics 
modes. Includes full, 
portable library source 
code. y 


boat. Your best source for 
best names in software. 


ADVANTAGE Make 


Full featured. Supports UNIX 
MAKE scripts, multiple targets in 
single definition, full pathname, 
self-referencing macros. 
Many internally defined 
macros; i.8., $, $*, < and 
much more. 


ADVANTAGE 
Disassembler 


Provides immediate feedback as 
you work, storing results in tables 
on disk. Final output is ready for 
MS assembler. Handles 
.COM and .EXE files; 
8086/186/286 code and 
8087/287 coprocessors. 


Pascal-2 


Have you reached the limits of Tur- 
bo? Upgrade to Pascal-2 without 
loss. Easy migration path from 
Turbo with compatible strings, 
equivalent procedures and access 
to Turbo graphics. Cut execution 
time by 200% over Turbo. Use all of 
DOS-accessible memory through 
efficient, large memory model. 
Speed development time with 
sophisticated error checking and re- 
porting. Call Microsoft languages. 
Plus interactive source-level de- 
bugger, error walkback, Intel CEL87 
math library, high- 
level profiler. 


OREGON $ SOFTWARE 


Call today 
Scientific 
Solutions catalog! 


Describes 100 of the best software 
packages for solving complex 
equations, number crunching, 
analyzing data and more. 


сап 1-800-847-7078 
In NY 914-332-1875 


or see your local Lifeboat Affiliated Dealer 


The Full-Service Source for Programming Software 


ПШСЕр/ІЛТ 


ШЕ А.ж! 


INTERNATIONALSALES OFFICES 


Australia/New Zealand: 
MoS Computer Software/ 
hariton Distributors 
Auckland (09) 766-361 
Canada; Scantel Systems 
Toronto (416) 449-9252 
enmark: Ravenholm 
Copenhagen 288-7249 


55 South Broadway 
Tarrytown, NY 10591 
Telex # 510-610-7602 


The names of the products listed are 
generally the trademarks of the 
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Keep іп mind, Lee’s 
Algorithm is not 
without its limitations. 


quired to handle this “deadly” double 
diagonal are well beyond the scope of this 
article. Many special cases must be antic- 
ipated and handled, but the basic outline 
of the procedure remains the same. 

Keep in mind that Lee’s Algorithm as 
presented here only routes on one layer of 
the PCB at a time. Multilayer strategies 
are possible, and vias can be introduced 
to provide an electrical path between 
layers when required. (Vias are holes 
drilled through the circuit board, similar 
tothe holes used to accommodate the pins 
of an IC.) The interior surface of the hole 
is plated with copper during manufactur- 
ing to provide an electrical connection. 


Limitations 

Using а 50-mil (0.050-inch) grid, Lee's 
Algorithm can be implemented as an in- 
teractive router on a personal computer. 
However, Lee's Algorithm is not without 
its limitations. 

The time required to find a path be- 
tween two points п cells apart is propor- 
tional to л?. For small n, this time is short 
and not of practical concern. But forlarge 
n, the search can take minutes. Ав a re- 
sult, some commercial products make 
use of several routing algorithms. 

The storage required to support the al- 
gorithm includes space for both the FIFO 
queue and the auxiliary array (the flag 
array). This is in addition to the space re- 
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quired to hold the representation of the 
conductors on the PC board. Using 3 bits 
to hold the eight values in each element of 
the flag array, assuming a 50-mil grid, 
and allowing for a maximum board size 
of 10 by 16 inches, the flag array requires 
24K bytes. This is well within reason for 
a personal computer-based program. 

But when you use a 10-mil grid, execu- 
tion time for the router jumps by a factor 
of 25 (5n x 5n). Storage requirements for 
the flag array go from 24K to 600K bytes. 
Going to a 1-mil grid produces astro- 
nomical numbers. А route that took 3 
seconds to complete with a 50-mil grid 
now takes 2 hours (3 seconds х 2500), 
assuming you could find a personal com- 
puter that will directly address 60 mega- 
bytes (just for the flag array). Obviously, 
routers that work with a grid finer than 50 
mils use other algorithms. 


Other Routing Algorithms 
There are several other techniques that 
may be applied to the routing problem. 
Most fall into three or four broad cate- 
gories. Each implementation is unique 
because of the data structures and heuris- 
tics implemented by the program authors. 
А channel router alters the cell concept 
described for Lee's Algorithm. Instead of 
using small, fixed-size cells, the PC 
board is divided into large rectangles cor- 
responding to the space between rows or 
columns of IC pins. These rectangles (or 
channels) are usually long and narrow; 
some can extend the length of the board. 
Each can hold several parallel traces. 
The routing algorithm finds paths be- 
tween source and target networks by as- 
signing traces to channels, typically 
using vias to change sides of the board 
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when moving from one channel to the 
next. One interesting characteristic of 
this procedure is that the ordering or lo- 
cation of individual traces within a chan- 
nel is not fixed until the routing of all 
traces is complete. As а result, a trace can 
be pushed up or down within a channel as 
other traces are added to that channel. 

A line-probe router takes an entirely 
different approach to the data structure 
used for routing. Instead of organizing 
the storage by using cells or rectangles, 
the line-probe router only stores vertical 
or horizontal lines. These lines corre- 
spond either to conductors already in 
place on the PC board or to other obstruc- 
tions (e.g., the edge of the board). 

To determine if a horizontal trace can 
be placed in a particular spot, the algo- 
rithm checks that the route is not blocked 
by vertical lines. Similarly, the location 
of a proposed vertical trace is checked 
against the existing horizontal conduc- 
tors. With proper organization of the 
data, this check can occur very quickly. 

The general strategy is to "probe" by 
constructing a sequence of line segments 
starting at both source and target points. 
When two segments from the two se- 
quences intersect, a path from source to 
target has been found. A retrace proce- 
dure is then applied to draw the trace and 
insert the necessary vias. 

While not guaranteed to find the short- 
est route, nor even guaranteed to find a 
route if one exists, both the channel and 
line-probe routers take much less storage 
and execute more rapidly than Lee's Al- 
gorithm on a small grid. 

Other ad hoc algorithms are also wide- 
ly used. For example, routing ofICs with 

continued 
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many pins wired in parallel (е.р., the ad- 
dress and data pins of a memory array) 
may require special techniques to guaran- 
tee success. Routing of power and ground 
conductors or the use of separaté power 
and ground planes may also require spe- 
cial handling. 


Auto-routers 

AS mentioned earlier, an auto-router iter- 
ates through a list of connections to be 
made, using one or more of the algo- 
rithms discussed above to complete traces 
one at a time. Large, complex boards may 
require days to auto-route using sophisti- 
cated algorithms on mainframe or super- 
minicomputers. Nonetheless, auto-router 
packages for personal computers are 
gaining widespread use. 

An auto-router normally starts with a 
netlist: a list of all the electrical networks 
in a design, with all the sublists of pins 
that should be connected in each net- 
work. The netlist can be generated by 
hand (and frequently was 10 years ago), 
but the most common approach isto use a 
schematic-capture program. This ap- 
proach eliminates transcription errors, 
although it does not eliminate errors in 
the schematic. 

The auto-router reads this list and, 
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using information specifying the location 
of each component, generates a wirelist. 
The wirelist is a pair-wise listing of 
source and target points that need to be 
connected. Each network in the netlist is 
analyzed to determine the minimum set 
of line segments required to connect each 
pin in the network. The line segments are 
chosen so that the sum of their lengths is 
as short as possible. 

Once the wirelist has been con- 
structed, each pair of points to be routed 
must be assigned to a layer of the PC 
board, and the routing order must be de- 
cided. A number of techniques are in 
common use, however, short routes are 
usually tried before long routes, and hori- 
zontal or vertical paths are routed before 
diagonal ones. Different routing algo- 
rithms may be used, depending on the 
relative locations of the two points to be 
connected. 

The success of an auto-router, as mea- 
sured by its completion percentage, de- 
pends on a wide variety of factors. These 
include board density, component place- 
ment, ratio of random to parallel connec- 
tions, number of layers allowed, number 
of vias employed, the routing algorithms, 
and the ordering of the wirelist. 

Market pressures are forcing the appli- 


cation of more sophisticated electronics 
across a wide spectrum of applications. 
The time allowed for design and testing 
continues to shrink. Fortunately, the 
emergence of low-cost CAD tools and the 
increasing computational power and stor- 
age available in personal computers 15 
combining to give engineers and other 
designers the tools they need to meet the 
challenge. A program for aiding in the 
layout and routing of PC boards is one of 
these important tools. Ш 
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Once upon a time there was a guy, - 
lets call him Joe, whoset up shopin ^ 
the market research business. | 

He had a very small office, one 
comer of which was set aside for his 
computer. 

Then one evening Joe got a visit 
from the data-crash monster. 

It happened like this. 

When he worked on the computer, 
Joe kept his diskettes next to him... 
in a shoe box, on top of a covered 
trash bin which doubled as a table top 
until he could get around to finishing 
the furnishings. 

Each night before he left, he put the ™ 
shoe box away in the desk drawer. 

Every night but one. 

Nearing completion of his first major 
research project, one evening Joe went 
home without remembering to take the 
diskettes off the trash bin. 

Thecleaning people took his diskettes 
out with the trash. 

Oh, Joe was able to duplicate it, all right. 
[n a mere three months. 

Joe now backs up everything but the 
laundry marks on his shirts. 

So the monster got discouraged and 
went on to other victims. 

Kurt, a playwright, was working 
on the last act of his new play, which 
had been in rehearsal for six 
weeks. After various rewrites, 

Kurt was still aponizing over the 

right ending. 

Two days short of opening 


night, Kurt finally came up with the 
ending he wanted. He sat down to his 
computer and cranked it out. 
After a few hours, when it was just 
about finished, the 
4 phone rang. As he 
reached over to pick 
_ up the phone he 
B9" somehow kicked 
| the plug to the 
9 computer, апа 
‘out of the socket it 
( came. 
(Kicking out 
plugs is one of the 
| monster’s specialties.) 

iach. That was the end of the ending. 

Devastated because he knew he could 
never in a million years recreate it, he called 
the director and quit the show. The show 
never did open. 

Finally, there's a horror story that actually 
happened to the writer of this copy. 

| put together a compilation of idiomatic 
cliches once, with an eye to getting it 
published as a reference book. 

In amove to another city I shipped some 
boxes ahead to be held by the hotel for 
my arrival. 

Including one with the only copy of my 
book in it. Before my arrival it got lost in 
the shuffle. 

Reconstructing the whole book was 
about as appealing as wrestling a jellyfish. 

Scratch one book. 

But if you think those horror stories are 


bad, you don’t know the half of it... 
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story is another 


ting 


done your backup. 


He has a one-two punch, you see. 
He not only mauls the data you don't 
back up, he can also rip to shreds data you 


do back up. 
Decause those hard disks you're 
backing up aren't the only things 


that can suffer data loss, you know. ш 


The backup media itself can 
have data loss, as the following 
gruesome details will show. 

Data cassettes and video 
cassettes have an Achilles heel 
monsters thrive on. 

Their rollers and ten- 


support, and instead are part of the 


Which means slipping 
. and jamming. 
Which means data loss. 


ч 
^H 
"ON 


Which means another victory for | 


the insatiable data gobbler. 


^ sioners lack an independent 


drive. Alignment problems may be. : 
ihe result. z 


Don't go fleeing to floppies or 
hackup software for mass storage 
ction, either. The Cruncher 
| mash them between his 
paws without half trying. 
Floppies are great for 


appen. 


Never relax your guard when dealing 
with the data-loss monster. Even if you've 


what floppies are for. Including even a little 
backup. But for backing ир а lot of data, 
you'll not only geta tired arm slugging the 
things in and out of your PC, you'll get too 
much risk of crunching, crushing and 
creasing (deeds that data gremlins delight 
in perpetrating). 
Imagine. You can even messup your 
data by a simple fingerprint at the 
Порру5 sausage-shaped opening. Апа 
if a fingerprint can mess things up, 
imagine whatthe big guy can do to 
your data with all his digits and limbs 
going at it. 

Finally, some people are trying to 
outfox the monster by using a second 
hard disk that they only tum on when 
they need to use it. 

That's like protecting your home 
with a burglar alarm that's not turned 
on all the time. 

Turning on the second disk some 
of the time just means it's only at risk 

some of the time. It improves your 
odds, but you're still at risk. 

And if that hard disk isn't the removable 
kind, fate could remove some of your data 
in a generalized problem like a fire at the 
office that could sabotage both your backup 
and main disk. 

So what do you do, surrender? 
No, you tum the page... 


All good monster stories have happy 
endings where the beast gets his just 
desserts, and this story is no exception. 

ЗМ has figured out a way for you to 
exorcise the demons of data destruction. 

Data cartridge tape. 


store lots of stuff in very little space. 

A cartridge is only 5/4" tall (its little 
brother is only 3/2") but it keeps the data- g 
loss monster at bay better than anybody. 

Data cartridge tape is less expensive 
than half-inch tape or the removable, 
rigid disk-based systems. And in 
fact offers a lower cost per 
megabyte 


f type of removable 
mass storage for the PC user. 
More storage capacity, too. 
Up to 150 megabytes. 
The tape itself is 
fully enclosed ina 
& tough plastic shell 
that data-loss monsters find 
particularly frustrating. It stands 
up to rough handling, and 
thus can survive monstrous 
attacks that floppies can’t. 

You don’t have to worry about 
data-loss problems from improper handling 
of the tape, because you don’t handle the 
tape. It stays put in the cartridge. 

The tape is further protected by a built-in 
metal plate that supports the rollers and 
tensioners. This precisely controls the tape 
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alignment, preventing slipping and 
jamming of the tape — something 
which can cause data loss in cassettes. 
There's also a little protective “shutter 
door" that cassettes don't have, 
which closes over the tape when 


All of which pretty much does 

the data-loss monster in. 

Leaving you with unequaled 
reliability, economy and 
convenience. 

What more could you want in 
data backup? Not to mention 
data cartridge's other 
functions, such as archival 


| 


E" than any other storage, data-base distribu- 


tion, software distribution, 

transaction logging, image storage, and 
data acquisition. 

Finding the hardware isn't hard. 

3M invented data cartridge technology 
to meet the needs of mass storage. And 
more and more manufacturers (over 150 at 
last count) are utilizing it in their designed- 
in cartridge drives and plug-compatible 
subsystems. 

For a list of manufacturers who can 
answer your questions about data cartridge 
technology, tum the page. 


—— t 


(800) 423-3280 


(And woe betothe monster.) 
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IGES 


One answer to the problems of CAD 


IGES (INITIAL GRAPHICS Exchange 
Specification) has gained worldwide ac- 
ceptance as the most popular method of 
moving data from one CAD system to an- 
other. IGES was developed in 1979 under 
the leadership of the National Bureau of 
Standards, whose goal was to facilitate 
the transfer of product definition data be- 
tween different CAD systems. Version 
1.0 of IGES was published as part of an 
ANSI standard in 1981. Version 2.0 was 
published in 1982, and version 3.0 in 
1986. 

Data transfer using IGES has been 
demonstrated at many trade shows, and 
the IGES organization has grown from its 
original three developers to a volunteer 
organization of over 600 people and over 
100 companies and other organizations. 
IGES also has its detractors, however, 
who claim that it does not work as wellas 
it should and that there are better alterna- 
tives. The controversy surrounding IGES 
is likely to continue as CAD users are 
only now beginning to appreciate the 
technical and management issues regard- 
ing database transfer. 


Technical Overview 

Designed originally to avoid problems 
encountered during the 1970s with the 
proliferation of direct translators, IGES 
uses the neutral file concept. Writing 
direct translators between four different 
systems requires 12 different translators 
(see figure 1). Adding a fifth system adds 
eight additional translators, and the num- 
ber of translators continues to go up geo- 
metrically with the number of systems. 
Conversely, translation using a neutral 


database exchange 


Ralph J. Mayer 


file is done from one native format to the 
neutral file and then to another native for- 
mat (see figure 2), For four systems, 
eight translators are required. Each sys- 
tem added will require only two more 
translators. 

A side benefit of neutral files is that 
they can potentially be archived. Some 
companies in the aerospace industry, for 
example, need to keep CAD databases for 
20 to 50 years. The IGES organization 
has a commitment to upward compatibil- 
ity so that IGES files created today can be 
read by new CAD systems as they are 
developed. 

IGES itself is just a document describ- 
ing what should go into a data file. Devel- 
opers must write software to translate 
from their system to the IGES format, or 
vice versa. The software that translates 
from a CAD system to IGES is called a 
preprocessor. The software that goes the 
other way (translates from IGES to a 
CAD system) is called a postprocessor 
(see figure 3). The preprocessors and 
postprocessors determine the success of 
an IGES translation. 

Like most CAD systems, IGES is 
based on the concept of entities. Entities 
range from simple geometric objects, 
such as points, lines, and circles, to more 
sophisticated entities, such as dimen- 
sions, subfigures, and sculptured sur- 
faces. Entities in IGES are divided into 
three categories: geometry, annotation, 
and structure. Geometry entities, such as 
lines, circles, and surfaces, define an ob- 
ject. Annotation entities include dimen- 
sions, notes, title block, and so forth that 
aid in visualization and documentation of 


the object. Structure entities consist of 
the various ways CAD systems combine 
other entities to make descriptions easier. 

An example of a structure entity is a 
subfigure (also called a block, acell, ora 
ditto in various CAD systems), which 
might be used to combine all the curves 
of a wheel into a single subfigure entity. 
You could place the subfigure entity four 
times on a drawing of a car without mak- 
ing four copies of all the individual enti- 
ties that make up the wheel. 

In its beginning, IGES was only de- 
fined in an ASCII, user-readable format 
using 80-character records. To create 
smaller files (IGES file sizes are typically 
5 to 10 times the size of CAD native data- 
bases), a binary format and a compressed 
ASCII format have been defined, but the 
majority of IGES processors still only 
support the original ASCII form. 

The files are divided into five sections: 
start, global, directory entry, parameter 
data, and terminate (see figure 4). The 
start section is just readable text at the 
start of the file used for documentation. 
The global section is 24 parameters of a 
global nature, such as the name of the 
file, its author, date of creation, units of 
measurement, precision of the numbers 
in the file, and so on. The directory entry 
(DE) section contains data that is com- 
mon for each entity in the file, such as its 
type, color, line style, layer, views it’s 

continued 
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visible іп, апа a transformation matrix 
used to position the entity in three 
dimensions. 

The parameter data (PD) section con- 
tains specific entity information. For 
lines, it’s the x,y,z endpoints; for sur- 
faces, it’s the x,y,z locations and defini- 
tion vectors that describe the surface. 
There are two lines in the DE section for 
each entity, and one or more lines in the 
PD section for each entity. Since IGES 
files typically contain thousands of enti- 
ties, these sections constitute the bulk of 
the file. The terminate section is a single 
line at the end of the file that contains the 
number of records (or lines) in each 
section. 

The IGES document describes formats 
for about 50 different entities, many of 
which have alternate forms, resulting in 
about 150 possible formats. All entities 
have the same data defined in the DE sec- 
tion. They have unique formats for the 
PD section. The data in the PD section 
can range from the x,y,z values that de- 
fine a point to hundreds of values that de- 
fine a sculptured surface. Some entities 
contain text that is used in dimensions or 


notes on a drawing. Entities can also ref- - 


erence other entities, allowing you to 
build structures. 
The entities in version 1.0 of IGES 


were basically wire-frame entities and 
some surfaces, typically those found in 
the CAD systems of the late 1970s. IGES 
has grown since then, and version 3.0 in- 
cludes not only additional surfaces, but 
entities for specific applications such as 
finite element modeling (FEM), electri- 
cal diagrams, printed circuit board de- 
Sign, piping, and architectural design. 
Version 4.0, which is due in 1987, will 
also support solids. In general, IGES 
tends to be a superset of the data found in 
existing CAD systems. 


Current Status 

IGES is supported by over 30 CAD ven- 
dors. It is generally the first method at- 
tempted by developers trying to move 
CAD data from one system to another. 
However, it has not lived up to some ex- 
pectations, although many of those ex- 
pectations were unrealistic. The expecta- 
tion is that a user can take any CAD file, 
translate it into IGES, read the IGES file 
into another CAD system, and have 100 
percent of the data transferred, including 
resolution of system differences. In real 
life some transfers are 100 percent, some 
are still zero (1.е., one or more translators 
failed), and most lie somewhere in be- 
tween. It is difficult to give an average 
figure since the success rate depends on 


Figure 1: Writing direct translators between four different systems requires 12 
different translators. Adding a fifth system adds eight additional translators, and the 
number of translators continues to go up geometrically with the number of 

systems. 
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theIGES processors used and thetypes of 
entities in the file to be translated. 

The quality of IGES processors varies 
widely. Some processors handle surfaces 
and complicated structures, whereas 
others handle little more than lines, 
points, and circles. Some processors are 
flexible and have options to facilitate 
reading files from different types of sys- 
tems. Other processors can read only the 
files they output. Obviously, some of the 
success depends on the type of systems; 
two mechanical three-dimensional sys- 
tems, for example, should have more in 
common than a solids system and a two- 
dimensional system, or a mechanical 
CAD system and an electrical CAD 
system. 

Most IGES processors, however, do 
handle points, lines, and circles. Since 
these three entities constitute the majority 
of any CAD database, you generally get 
something to view—perhaps only part of 
the original drawing. Support for other 
entities varies widely. Unfortunately, 
there is no way to know what will happen 
in advance. Some entities may be miss- 
ing; other entities may be modified, and 
the only way to be certain is to run fairly 
exhaustive tests. 

After the file has been transferred, you 
must evaluate the IGES translation itself. 
А good procedure is to create three types 
of test files. The first test consists of sim- 
ple parts—lines, points, and circles. 
These parts provide a baseline of what 
works. The second test is a grid. Make а 
series of boxes and in each box put one 
entity, such as a line, a circle, or a text 
string. This test makes it easy to see 
which entity types are successfully trans- 
ferred and which entities are missing. 
The third test uses a normal production 
part. Although using “теа!” data is best, 
it is also the most difficult to evaluate. 

The most important method of evaluat- 
ing an IGES transfer is to compare two 
plots—one from before the transfer and 
the other from the system it was trans- 
ferred to. This is best done on a light table 
and is easier to evaluate if the plots are in 
different colors. Another method is to list 
out positions and counts of entities on the 
two systems to check that all the data is 
transferred and is in the same place. You 
should also try manipulating the data— 
edit text strings or dimensions, scale 
views, and move some of the geometric 
objects. Curves can be tested by creating 
a series of parallel lines that intersect the 
curve. The intersection points of the lines 
and the curve can be calculated on both 
systems and should be equal. Similarly, 
surface transfer can be evaluated by using 
parallel planes. 

Many of the problems with IGES are 
caused by the way in which it is imple- 


IGES 


mented. Each CAD developer imple- 
ments its ownIGES processor, and some 
simply do a better job than others. After 
all, the IGES organization 15 a voluntary 
one, and developers implement as much 
(or as little) of the specification as they 
see fit. Because of the large variety of 
data defined in IGES, no developer sup- 
portseven close to all of the specification; 
in fact, the majority probably support 
less than half. To make matters worse, the 
problem is compounded by inevitable dif- 
ferences in interpretation and even bugs 
in software. 

Also a problem is finding an agency to 
certify IGES processors. The National 
Bureau of Standards runs the IGES orga- 
nization, but its charter prohibits it from 
any action that would smack of certifica- 
tion. And in light of current legal issues, 
no standards organization wants to say 
that a company’s product does or does 
not meet a particular standard. Instead, 
the IGES organization is working with 
the Society of Automotive Engineers 
(SAE) to develop a validation program. 
Under the program, the SAE will certify 
that an IGES processor works as well as 
the developer claims. The program is 
scheduled to start this summer. The test 
data used for it will be in the public do- 
main and available for any IGES user or 
developer interested in testing an IGES 
processor. Meanwhile, IGES implemen- 
tation is dependent on the developers, 
who are not eager to implement IGES. 

Yet there are some organizations trying 
to bring order into the confusion sur- 
rounding IGES. These are the large CAD 
users who want IGES to succeed. Promi- 
nent among them are the U.S. Navy, 
General Motors, Boeing, Pratt and Whit- 
ney, Hughes Aircraft, and the Depart- 
ment of Energy. These companies or de- 
partments have issued a simple edict: 
Support IGES or we won’t buy your CAD 
system. 


Alternatives 

Even though the need to do CAD transfer 
is great, IGES has not been a perfect 
answer, and a number of alternatives— 
each with its own strengths and weak- 
nesses—exist or are planned. 

The first alternative is a direct transla- 
tor, which goes through only one transla- 
tion (IGES goes through two) and is not 
limited by IGES if the two CAD systems 
sharing data have capabilities not sup- 
ported by IGES. However, a direct trans- 
lator is usually written by one CAD de- 
veloper to work with another developer’s 
system, so there may be a lack of knowl- 
edge about at least one system. This 
knowledge can be obtained (often by re- 
verse engineering) but is frequently in- 
complete. IGES translators, on the other 


hand, are usually written by the devel- 
oper of the CAD system. The developer 
has full knowledge of thatsystem and is in 
a position to easily keep pace with 
changes and improvements in it. None- 
theless, direct translators will continue to 
prosper as they satisfy specific market 
niches not met by IGES. 

The second alternative is an external 
database format such as DXF (from 
AutoCAD) or SIF (from Intergraph). Ex- 
ternal formats are created by many CAD 
vendors to provide a way for their users to 
access the CAD database. The external 
database format is generally similar to the 
vendor's internal database format but is 
designed for ease of access and is unlike- 
ly to change. These formats are primarily 
created for users who write specialized 
applications. Mostly due to marketing 
clout, some of these external formats are 
sometimes considered “standards.” 

The disadvantage of these external for- 
mats is that they tend to be parochial. If 
the CAD system does not support a par- 
ticular entity, then in most cases its exter- 
nal format doesn't contain it either. For 
example, AutoCAD, and by extension 
DXF, does not have a dimension entity or 
a spline entity. Inasmuch as most CAD 
systems do have dimensions and spline 
entities, that data would be lost using 


DXF as an exchange format. Ап indus- 
trywide standard such as IGES defines 
virtually all the data types created by any 
CAD system. 

А third possible alternative to IGES is 
Specifications du Standard D'Echange et 
de Transfert (SET), a neutral file format 
that contains essentially the same data 
types as IGES. SET was written by Aero- 
spatiale, the French aerospace company, 
which has made sure that all the transla- 
tors work together. The main advantage 
of SET is its file format, which is much 
more compact than IGES. 

For example, consider the sample 
IGES file discussed on page 212; it con- 
tains a dimension entity that actually con- 
sists of six entities (the dimension entity, 
the text entity, two leader entities, and 
two extension line entities). These six en- 
tities take up considerable space (1840 
bytes) and require a lot of processing time 
to create and decipher. SET, on the other 
hand, uses the concept of blocks (equiva- 
lent to IGES entities) and subblocks. A 
dimension block in SET contains the data 
found in the IGES DE section, along with 
five subblocks containing the text, two 
leader lines, and two extension lines. 
Aerospatiale claims that this arrangement 
results in both substantially smaller files 

continued 
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Figure 2: Translation using a neutral file is done from one native format to the 
neutral file and then to another native format. For four systems, eight translators are 
required. Each system added will require only two more translators. 
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IGES 


A Sample IGES File 


n the sample IGES file (see listing A), 

five sections are defined by an S, G, 
D, P, or T incolumn 72. The start sec- 
tion for this file is contained in lines 1 
and 2, the global section in lines 3 
through 6, the DE section in lines 7 
through 48, the PD section in lines 49 
through 75, and the terminate section in 
: line 76. The global section contains in- 
formation on the processor that gener- 
ated the file, that the file adheres to 
IGES version 3.0, that the part is mea- 
sured in inches, plus other values. 

The file contains 21 entities. Entity 1 
has its DE section on lines 7 and 8, and 
its PD section on line 49. The number 
406 present on all three lines identifies it 
as a property entity. The other entity 
types in the file are: 410 for view entity, 
116 for point, 100 for arc, 106 for copi- 
ous data (used for dimension extension 
lines), 214 for leader arrow (used for di- 
mension leader lines), 212 for general 
note (or text), 216 for linear dimension, 
110 for line, and 404 for drawing. The 
data stored in the sample file represents 
a rectangle from (1, 1) to (3 2) with a cir- 
cle of radius 0.2 at its center and a di- 
mension on its top edge (see figure А). 

To understand a little more about the 
structure, examine line 7. The 1 follow- 
ing the 406 indicates that the PD section 
for this entity is at PD:1 (or line 49). 
Similarly, inline 49 the 1 in column 71 
(just before the P) indicates that the DE 
section for this entity is at DE:1 (or line 
7). Other entities have corresponding 
values. Looking at the entity content, ex- 
amine the line entity defined at DE:29 
and 30, PD:21 (lines 35 and 36). The 


Listing À: A sample IGES file. 


values from left to right in the DE sec- 
tion have the following meaning (note 
that the blank columns are equivalent to 
zeros): 


110 — Line entity 
2l PD data is on line PD:21 
Blank Nostructure 


1 Line font 1, which is sold 

0 Is on level (or layer) LJ 

3 Is only visible in the view 
defined at DE line 3 


Blank No transformation matrix 
Blank No label display 

0 Status is 0 

D 29 DEline 29 

110 Line entity (again) 

2 Line weight is 2 

5 Color 5, which is yellow 
1 Entity has one line of PD data 
Blank Form0 

Blank Not currently used 

Blank Not currently used 

Blank No label 

Blank No subscript 

D 30 DE line 30 


The PD values have the following 
meaning: 


110  Lineentity 


3.0 ХІ 
20 ҮІ 
0.0 2.1 
3.0 Х2 
1.0 12 
0.0 22 
0 No associated entities 
0 No properties 


THIS IGES TEST FILE WAS GENERATED BY ADRA SYSTEMS INC. 


FOR BYTE MAGAZINE 


S 
1H, , 1H; , , 15HADRA IGES DEMO[,56HADRA SYSTEMS CADRA-II IGES REV 1.0DEVELOPG 
,16HIGES VERSION 3.0,32,8,24,8,56,,1.000000,1,4HINCH,35, С 
0.030000,13H870219.120500,5.000000E-04,8.507059E437, 17HCADRA- II OPERATORG 


MENT 
;,13HCADRA-II SITE,4,0; 


406 1 

406 д 
410 2 

410 

116 5 
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д 
1 15 
д 
1 5) 3 


A very different type of entity is the 
linear dimension at DE:25 through 26 
and PD:16. The DE data will be equiva- 
lent to that of the line entity, but its PD 
data is defined as follows (the other enti- 
ties have their data defined in similar 
ways): 


216 Entity type is linear dimension 


17 DE value of general note entity 
with dimension text 

15 DE value of first leader arrow 
entity 

13 DE value of second leader 


arrow entity 

11 DE value of first copious data 
entity with dimension extension 
line 

9 DE value of second copious 
data 

0 No associated entities 

0 No properties 


== 


Figure A: Drawing from the sample 
IGES file. 
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IGES 


116 2 5 1 D 6 
100 4 1 2 3 OD 7 
100 2 5 2 D 8 
106 6 о 101000 9 
106 0 2 40 D 10 
106 8 Ө 101000 11 
106 Ө 2 40 D 12 
214 10 2 101000 13 
214 | 2 2 2 D 14 
214 12 о 101000 15 
214 о 2 2 0 16 
212 14 о 101000 17 
212 2 2 О 18 
216 16 1 о 3 100D 19 
216 2 5 1 D` 20 
116 17 1 2 5 OD 21 
116 2 5 1 D 22 
116 18 1 Ө 5 OD 25 
116 2 5 1 D 24 
116 19 1 о 5 ор 25 
116 2 5 1 0 26 
116 20 1 о 3 OD 27 
116 2 5 1 D 28 
110 21 1 Ө 5 ор 29 
110 2 o 1 D 30 
110 22 1 Ө 3 ор 51 
110 2 5 1 0 22 
110 25 1 о 3 ор 33 
110 2 5 1 0 54 
110 24 1 Ө 3 ор 55 
110 2 3 1 D 36 
406 25 Ө 103000 37 
406 2 1 15 0 58 
406 26 о 105000 59 
406 о 1 16 0 40 
404 27 о 1010 41 
404 Ө 1 0 42 
406,1,3HTOP,0,0; ІР 1 
410,1,1.000000,0,0,0,0,0,0,0,1,1; 3P 2 
116,2.000000,1.500000,0.0,0,0; БР 3 
100,0.0,2.000000,1.500000,2.200000,1.500000,2.200000,1.500000, 7P 4. 
0,0; 7P 5 
106,1,3,0.0, 1.000000, 2.800000, 1.000000, 2.800000, 1.900000, ар 6 
2.874256,0,0; 9P 7 
106,1,5,0.0,5.000000,2.000000,5.000000,2.000000,5.000000, 11Р 8 
2.874256,0,0; 11Р 9 
214,1,0.156000,0.062061,0.0,3.000000,2.724256,2.307130, 13P 10 
2.724256,0,0; 13P 11 
214,1,0.156000,0.062061,0.0,1.000000,2.724256,1.568844, 15P 12 
2.724256,0,0; 15P 13 
212,1,4,0.582286,0.156000,1,1.570796,0.0,0,0,1.646844,2.646256, 17P 14 
.0.0,4Н2.00,0,0; 17Р 15 
216,17,15,13,11,9,0,0; 19Р 16 
116,5.000000, 1 .000000,0.0,0,0; 21Р 17 
116,5,000000,2.000000,0.0,0,0; 25Р 18 
116,1.000000,2.000000,0.0,0,0; 25P 19 
116,1.000000,1.000000,0.0,0,0; 27P 20 
110,35.000000,2.000000,0.0,5.000000,1.000000,0.0,0,0€; 29P 21 
110,1.000000,2.000000,0.0,35.000000,2.000000,0.0,0,0; 31P 22 | 
110,1.000000,1.000000,0.0,1.000000,2.000000,0.0,0,0; 33Р 23 
110,1.000000,1.000000,0.0,5.000000,1.000000,0.0,0,0; 35P 24 
406,1,7HDRAWING,0,0; 37P 25 
406,2,5.000000,5.000000,0,0; 39P 26 
404,1,5,0.0,0.0,0,0,2,37,39; 41Р 27 
$ 2С 4р 42Р 27 Т 1 
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Figure 3: Тһе software that translates from a CAD system to IGES is called a 
preprocessor. The software that goes the other way (translates from IGES to a CAD 
system) is called a postprocessor. 


Start section 


Global section 


Directory entry 
section 


Terminate section 


Figure 4: The files are divided into five sections: start, global, directory entry, 
parameter data, and terminate. 
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and substantially less processing time 
than in IGES. For asingle dimension, the 
size of an IGES file can be seven times 
that of a SET file. The concept of blocks 
and subblocks is technically superior to 
the IGES method of using just entities. 
(IGES was based on CAD systems of the 
1970s, which used only entities.) 

SET is not currently supported by any 
U.S.-based CAD vendor. However, it is a 
French national standard and has been 
proposed as both a European and an in- 
ternational standard. International poli- 
tics will determine whether SET will ever 
become a realistic alternative in this 
country. 


Future Alternative 

A future alternative to IGES is the Prod- 
uct Data Exchange Specification (PDES) 
being developed by the IGES organiza- 
tion. PDES will go beyond IGES's lines, 
circles, and dimensions entities to define 
a more conceptual model. Parts will be 
based on solids and defined in terms of 
features such as holes, flanges, or ribs. 
Instead of dimensions, PDES will define 
a tolerance envelope for the part to be 
manufactured. PDES will also contain 
nongeometric information such as the 
materials to be used, manufacturing pro- 
cesses, costs, and suppliers. PDES will 
be a complete computer model of a part. 

PDES is intended for applications such 
as mechanical, electrical, and AEC (Ar- 
chitectural and Engineering Construc- 
tion) drawings, as well as manufacturing. 
The development process includes apply- 
ing information-modeling techniques to 
each application and finding the minimal 
set of conceptual data required by all ap- 
plications. Then a data representation 
will be used to store the information in a 
three-level architecture: the application 
layer, the conceptual (or logical) layer, 
and the physical layer. This resulting data 
exchange format will be much more so- 
phisticated than IGES. 

Indeed, PDES is an ambitious under- 
taking. Even though a first draft is sched- 
uled for late 1987, PDES translators are 
unlikely to be available until the 1990s. It 
is clearly a future-oriented file format 
meant to work with more sophisticated 
CAD systems that use solids, features, 
and maybe even artificial intelligence. 

In the meantime, the IGES organiza- 
tion has made testing translators its high- 
est priority. Although the quality ofIGES 
processors has improved over the years, 
the SAE validation program promises to 
accelerate improvements. And with the 
pressure that's being applied by the De- 
partment of Defense and some of this 
country's largest corporations, the suc- 
cess of IGES translation should approach 
100 percent. ш 


Introducing . . . 


CAD software 
that works 
with you 


When you convert your office to 
CAD, you need to plan for three 
costs—CAD software, the equip- 
mentto run it, and the time you and 
your staff will spend learning to do 
productive work with it. For many 
businesses, that third cost dramati- 
cally outweighs the first two. 


FastCADsignificantly reduces train- 
ing time. It’s easy and natural to 
work with. Pull-down menus, icons 
and dialog boxes combine with a 
logical command structure to get 
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you up to speed fast. Our clear and 
readable manual covers everything 
from basic CAD conceptstocustom 
menus and macros. 


FastCAD saves time after you learn 
it, too. It’s written in assembly lan- 
guage, so screen redraws and selec- 
tions happen astonishingly fast-—on 
equivalent hardware, it’sfaster than 
any other PC-CAD program. With 
FastCAD, you won't have to break 
for coffee every time you zoom in 
or out on a complex drawing. 


FastCAD doesn't make you plan 
every step in advance. Icons and 
modifiers let you change your mind 
while working, reacting to the 
drawing as it develops. You can 
zoom or pan, change colors, layers 
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or line styles, and open and close 
view windows in the middle of any 
drawing or editing action. Multiple 
windows show you magnified 
details and overall views at the same 
time, and you can draw in all 
windows simultaneously. 


You owe it to yourself to see Fast- 
CAD at work. Contact your dealer 
or Evolution Computing today fora 
demonstration. 


Dealer inquiries invited 
FastCAD list price $2,295.00 


For the ІВМ PC,ATand 100% compati- 
bles, including Compaq Deskpro 386. 
512K RAM and 8087/80287 math 
co-processor required. 


FastCAD is a registered trademark of Evolution 
Computing. IBM is a registered trademark of 
International Business Machines Corporation. 
Compaq Deskpro 386 is a trademark of Compaq 
Corporation. 


Original train concept by C.M. Montooth, 
Taliesin Associated Architects 
FastCAD drawing by Rick Axtell 
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SCSI-286m SCSI-286s SCSI-286e 

Mono AT® System $1215 Тһе 286 Steal with 20MB HD $1699 Special EGA 20MB Н.р. 212 

Basic system as described above, Basic system as described above, 20MB H.D., Basic system as described above, 20MB 

Monochrome monitor with Tilt swivel Monochrome monitor with Tilt swivel base, H.D., fully configured, EGA/CGA ohhh 

base, Hercules compatible Monochrome Hercules? compatible monochrome graphics card, compatible monitor, EGA color display MH, ll 
| Graphics card with Printer port IMB of RAM, expandable to 3MB, four ИО card with parallel port, fully assembled pM 


*30 ms access time 


Н ARD DISK FOR PC, XT & AT 


American Made Computer—Overseas Price 


Features: Options: 8 MHz System with Option Monitor not included 
B 8 MHz/10 MHz Operation E 1.2MB TEACfloppy drive sith Butane monter 
Ш512К RAM expandable to IMB B Hard Disk/Floppy controller for АТФ and Video сага $1028 


Ш Alsoruns Xenix, Unix, Pick, 


E Pent a E Systems Accessories: 10 MHz System with Option 
P EC HA еп Ш ЕСА monitor & EGA card $615 without misno monitor 
а 80286-8 Micro processor 8 опо соолот &: подеста. 89097 acd Videocard $1128 
а Hard disk end floppy disk controller | 40787 Math Co-processor $235 
E 360K floppy disk drive $99 U de to ЗОМВ 
ШАТ” style keyboard E 1.2MB floppy disk drive $135 om вай $195 SCSI-286 
Ш Battery backup clock/calendar @ MS DOS and Basic version 3.2 $85 8 MHz version 


E ROM BIOS : - 
B Сесе воас, ныл 7: Made in U.S.A. $7 5 6 
Basic synem 
ScsI-286 FULLY CONFIGURED AT® SYSTEMS 


ports, fully tested and burned in for 60 hours, fully апа tested before shipping 
configurer systems 


Mopems BY EVEREX 


Evercom 12 
Ш Hayes compatible 


Hard Disk for AT® 


Seagate 20/30MB 
Hard disk Subsystem 


*20MB ST4026 528 B Sof included 
| *30MB ST4038 а 20MBIntemal 51225 $350 u i Did. m $109 
*40MB 574051 3699 20МВ Externa 57225 499 ш 300/1200 Baud internal 
80MB/28 ms 574096 $1195 30MB Internal ST238 $470 B Runs Smartcom and all Hayes comp software W Runs Smartcom and all Heyes como software 
72MB/25 ms Toshiba $1095 With Floppy Controller add $55 (20MB only) | т Excellent for Long Distance Calls B Excellent for Long Distance Calls 
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| Mone He EGA Graphic Card Maca Mono monitor #99 
Br A е $99 " Бара post $178 iid 9 mw $178 Ш Nonglare i 
E Printer port 8 Fully IBM compatible @ External Switc ii 800H х 350V resolution r i 
m Hercules compatible E 256K video memory W 640 x 350 EGA m FCC class "В approved EGA monitor $429 NEC Multisyne $555 
E Software switchable Ш Runs color/mono enhance display Ш 320 x 200 CGA А Ш 640 х 350 B 800H х 560V 
B Runs Lotus 123 Graphics Ш 6 colors, 640 x 350 resolution Ш 640 x 350 Monochrome IBM Quality ш 640 x 200 Ш Text Mode Switch 
ш Runs 132 columns ШІ printer port ш Hercules compatible Color monitor $348 Ww EGA and ССА B EGA, PGA, CGA compatible 
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MULTIFUNCTION CARDS қ 


а 
————— е “у, e 
Multifunction for AT9 Mini LO sic passt — m Y 
Ш Software and game іх-гас отра е аре backup su system 
E 0-2MB а ишу ш 2” for РС/ХТ/АТ Ш Serial port Ш Backup 5MB in | minute INT. 
B T wo serial ports $148 ш Parallel port $79 E Parallel port 288 " Image/File-by-File TEAC 20MB $580 
Ш One parallel port B Real time clock/calendar B Clock/calendar Ш Mounting hardware “ к 60MB %727 9827 
Ш Runs on 12 MHz AT® Ш 2 serial ports E 0-384K Memory Ш Software and tape angie 
Bi 2nd serial port optional (2nd optional) E Game port and software | B Controller included Archieve 60MB — $650 
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B Hercules Monographics card 
B Fully IBM compatible 
M 46 he AT® Ш 8088-2, 8 MHz CPU E 640K memory nr CSIP 
emory card for the В20МВ Hard Disk Drive Ш 135 watt power suppl à 
Memory card for PC B 0-3MB 2 5 B 4.77 and 8 MHz keyboard selectable Ш Keyboard Шы 
E Short card B 256KB RAM chip B With 360K Floppy Drive ш MS DOS 3.1 
B 0-576K Memory B Split Memory address ШІ parallel port ШЕСС Class 'B' approved 
B Support 64K/ 256K DRAM Ш One year limited warranty Ш Option math Co-processor Ш One Year warranty 


Everex Edge m Microsoft F HD/Floppy controller 
Turbo PAC-286 в Parallel port Compatible B Hard disk 


m Makes your PC/XT E 132 column text, ш 200 dots/inch & Floppy controllerfor AT 
33% faster than IBM color ar mano B Work with AutoCad ШРС/ХТ Hard disk 

W 80286 processor ш Color display 16 colors B 5 buttons//built-in $76 & Floppy controller 

Ш Socket for 80287 Ш color software thru microprocessor ШРС/ХТ Western Digital 


| Ш 128К RAM | mono monitor Mouse with DR. HALO $109 (chipset) Hard disk controller 
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COMPUTER-AIDED DESIGN 


CAD for Building Chips 


Silicon compilers and the automated building 


A SILICON COMPILER IS a CAD pro- 
gram that translates a high-level descrip- 
tion of complex circuits into the artwork 
needed to fabricate a semiconductor in- 
tegrated circuit chip. The high-level 
description that we use depends on the 
function we wish to build and on the 
capabilities of the silicon compiler. 

We can compare a silicon compiler to a 
software compiler. A Pascal compiler 
translates a function in the high-level Pas- 
cal language to machine code that imple- 
ments that function. The compiler can 
optimize its output to produce fast code 
that uses memory efficiently. Silicon 
compilers also can optimize their output 
to improve the speed and size of the re- 
sulting chip. 

There are many programming lan- 
guages, each targeted to solve a particular 
kind of problem and each with a different 
specification language. Similarly, there 
are different kinds of silicon compilers. 
We will look at some common silicon 
compiler types and explain their impor- 
tance in the development of new chip 
technology. 


Impact of Silicon Compilers 

Silicon compilers differ from program- 
ming language compilers in two impor- 
tant ways. First, a chip is two-dimension- 
al. We lay out circuit functions on a 
planar surface, whereas software gener- 
ates a one-dimensional sequence of in- 
structions. The extra dimension of silicon 
makes good optimization difficult. The 
second major difference is the physical 
nature of the communication. In soft- 
ware, moving numbers requires no addi- 


of VLSI circuits 


Steve Trimberger and Jim Rowson 


tional space. On an integrated circuit, 
every signal travels on its own wire. The 
wire takes space, and long wires contrib- 
ute to long delays. On a chip, we pay a 
heavy penalty for using a value far from 
where we compute it. Silicon compilers 
tend to restrict the flow of data to make 
efficient chips. 

The time savings from using a silicon 
compiler can be enormous, reducing the 
development time of a new IC from years 
to days. Like a software compiler, the sil- 
icon compiler guarantees correct interac- 
tion among the parts of a complex circuit, 
eliminating a whole class of potential 
еггог$. 

The same specification to a silicon 
compiler can be used to build a better 
chip when the chip-making technology 
improves, just as a Pascal program can be 
recompiled and used on new, faster 
computers. 

Compilers, whether software or sili- 
con, are productivity-enhancement tools. 
They help you in two ways: They help 
raise the level of description so that a 
small amount of specification provides a 
large amount of functionality, and they 
make modification easier by automating 
the reimplementation of a project. 


Effect on Personal Computers 

As ICs become more complex, their de- 
sign cost becomes a greater fraction of a 
chip’s total cost. Silicon compilers re- 
duce the system design cost, so the chips 
themselves arecheaper. More important- 
ly, silicon compilers speed the design 
process, so new products become avail- 
able sooner. 


As a further benefit, as the technology 
improves, the same specification for a 
compiler can be used again with the new 
technology to instantly provide the next 
generation of faster, cheaper machines. 


Types of Silicon Compilers 

There are three main types of silicon 
compilers: those targeted to memories, 
those targeted to datapaths, and those tar- 
geted to general logic and state machines. 
The output code that a silicon compiler 
generates can be targeted to different 
kinds of semiconductor implementation 
(CMOS, HMOS, and so on), just as Pas- 
cal compilers generate code for different 
machines. 

Silicon compilers tend to excel in one 
or more of three distinct areas: memory 
logic, multibit logic, and arithmetic and 
single-bit control type logic. The most 
popular compilers have specialized in 
one of these areas. 

Software compilers tend to be classi- 
fied mostly by input language and to a 
lesser degree by processor. However, the 
big difference between silicon compilers 
is how their outputs are implemented in 
silicon, with the differences in specifica- 
tion being largely a result of their imple- 
mentation style or layout. 

You can classify software compilers in 
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many ways. One useful way is by the level 
of abstraction in the input language—as- 
sembly language, procedural language, 
or object-oriented language. Another 
useful differentiation is how they are im- 
plemented—interpreter, compiler, or op- 
timizing compiler. Similar methods clas- 
sify silicon compilers. One method is to 
look at the layouts generated by the com- 
pilers (their implementation) for similar- 
ities. There are three broad classifica- 
tions: regular array compilers, partially 
regular array compilers, and nonregular 
compilers. 

Regular array compilers need very lit- 
tle specification because of the high de- 
gree of uniformity in their final output. A 
RAM compiler is an example. Partially 
regular array compilers take advantage of 
some repetitive structure in both their 
output and their specification language. 
A datapath compiler is an example of this 
type. Nonregular compilers need a 
powerful specification language, since 
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every function must be specified by the 
designer. A state machine compiler is a 
nonregular compiler. 

Because of their uniform nature, regu- 
lar array compilers most efficiently use 
the area on the chip, with partially regu- 
lar array compilers second and nonregu- 
lar compilers last. 


Regular Array Compilers 

A regular array compiler implements 
functions by connecting many identical 
cells in a two-dimensional rectangular 
array. This core array usually requires 
some peripheral logic of replicated cells 
of another type. The spatial organization 
of identical-cell, rectangular-array cir- 
cuits limits the communication of the 
cells to nearest-neighbor connections. 


Building a RAM 

A memory chip, such as a RAM, is a 
typical example of this kind of organiza- 
tion. We build a RAM compiler so we 
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Figure 1: A floorplan for a RAM chip. 
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Figure 2: The organization of a programmable logic array chip. 
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can generate a RAM with any word size 
and number of words. We are not re- 
stricted to a predefined word size or 
memory size. 

Each regular array compiler has a 
fixed structure or “floorplan” it follows 
to build the layout (see figure 1). The 
RAM compiler builds the core array of 
the memory in two pieces, separated by 
address row decoders. The compiler puts 
address buffers on the top and address ac- 
celerators on the sides. On the bottom are 
the column address decoders, data line 
precharge circuits, sense amplifiers, and 
I/O buffers. 

АП cells in the core array connect to a 
horizontal address select line and a verti- 
cal data I/O line. The compiler does not 
make these connections explicitly be- 
cause they are built into the memory 
cells. The compiler places the memory 
cells in the array, making the connections 
by abutment. Similarly, the peripheral 
circuitry connects to wires where they 
enter and leave the core array. The com- 
piler adds sense amplifiers and additional 
decoders and finishes wiring the power 
and ground wires, sizing them to drive 
the entire memory circuitry. 

RAM specification is very simple and 
requires only the word size and the num- 
ber of words in the RAM. The compiler 
specification may include options to sep- 
arate the read and write data lines, pro- 
vide an output enable, or specify a faster 
access time. These specifications deter- 
mine the size ofthe memory arrays, while 
their organization is prespecified in the 
floorplan. 

All the cells in the compiler are prede- 
fined layout blocks. The compiler merely 
assembles the correct number of them in 
the correct order to produce the final as- 
sembly. The task is complicated by op- 
tions that you may request. These options 
can often be satisfied by selecting a differ- 
ent kind of cell for the driver, based on 
the option desired. The compiler also cal- 
culates power consumption and sizes 
buffers and power wires to match the 
memory size. For example, a large mem- 
ory with large word size requires large 
drivers for the decoders; a memory with 
more words of storage requires different 
sense amplifiers. 

As a further complication, the core 
array of the compiler may not be com- 
pletely regular. The compiler must take 
into account power and ground distribu- 
tion and insert extra power supply con- 
nections in the core array at regular inter- 
vals as they are needed. 


Other Regular Array Compilers 

А RAM compiler requires only the num- 

ber of words and number of bits per word 
continued 
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There are virtually 

as many ways to 
specify datapaths 

as there are compiler 
products available. 


to be specified because each bit of the 
RAM 15 identical. Other memory com- 
pilers require more specification. А 
ROM compiler, for example, also needs 
the data to be programmed into each 
memory location. À slight modification 
of a ROM is the programmable logic 
array, where each cell represents an input 
to a NAND or NOR gate for implement- 
ing control logic. The PLA is similar to 
the ROM in that each input to the NAND 
or NOR gates must be specified. 

You implement the programming by 
defining two cells with identical size— 
one for an on bit, one for an off bit. You 
take programming data from a file to se- 
lect which cell goes into each location in 
the core array. 

Each memory compiler has a different 
structure. The RAM has two memory 
arrays with address decoders and sense 
amplifiers. The PLA shown in figure 2 
has two arrays, one for computing AND 
terms and one for OR terms. The PLA 
has input buffers and output drivers as 
well as precharge circuitry around the 
соге arrays. 

There are many other types of memory 
compilers including first-in/first-out 
(queue), last-in/first-out, (stack), and 
multiport RAM compilers. These com- 
pilers share the common characteristic of 
generating uniform arrays of identical 
cells surrounded with support circuitry. 
The dissimilarities include different 
kinds of cells and a different number and 
arrangement of arrays. 

Memory compilers are not the only 
regular array compilers. Systolic array 
processor compilers build a regular array 
of processors. Each processor computes 
a partial solution to a problem as the data 
flows through the array of pipelined pro- 
cessors. Systolic array processors have 
been designed to compute array multipli- 
cation, solve linear equations, and per- 
form image-processing tasks. 


Partially Regular Аггау Compilers 

Partially regular array compilers are a 
generalization of simple array compilers. 
The layout here is still a two-dimensional 
array of simple functions. In one direc- 
tion, the same function is repeated with 
local and global communication. In the 


other direction, different functions are 
placed. The layouts of these functions 
must follow conventions to allow them to 
tile together easily. The wiring between 
dissimilar functions is much less struc- 
tured than in the regular array compiler. 
You can think of the partially regular 
array compiler as building a custom 
cell—sometimes called a bit slice—and 
then repeating the bit slice. 

А typical partially regular array com- 
piler is a datapath compiler. A datapath 
compiler is optimized for multibit logic 
and arithmetic. Every microprocessor 
has some multibit logic in it in the form of 
an ALU, adders, and registers. А very 
popular off-the-shelf part is the bit-slice 
datapath multiplexer, such as the 290] 
from Advanced Micro Devices. With 
TTL designs, the 74181 ALU and other 
4-bit packages are often used to build 
multibit logic. À datapath compiler pro- 
vides a general mechanism for construct- 
ing your very own customized 2901 -type 
design. 

The datapath compiler is similar to a 
simple array compiler in that it builds re- 
petitive structures in at least one direc- 
tion: The same logic is simply applied to 
multiple bits. However, the specification 
of a datapath is much more complex, re- 
quiring a schematic or equivalent. You 
must describe the functions you want in 
the basic bit slice and how they should be 
wired. The compiler may optimize place- 
ment of the functions to minimize wire 
length and wiring congestion, making a 
faster, smaller chip. The compiler may 
also check that the datapath elements are 
connected reasonably. 

There are as many ways to specify 
datapaths as there are products available. 
Some datapaths use textual languages that 
select the functions and describe their in- 
terconnection. Other systems provide an 
interactive way to fill out forms that de- 
scribe the datapath. Still others provide a 
way to draw a schematic as a specifica- 
tion. In all cases, the result is the same: À 
bit-slice block is constructed of dissimi- 
lar elements, and then that bit slice is 
repeated. 


А Sample Datapath 

To illustrate how a datapath compiler 
Works, let's examine a very simple 8-bit 
accumulator. The accumulator consists 
of an ALU with a register on each input. 
One of the registers can be either preset 
or can get the result of the ALU opera- 
tion. The schematic for this datapath is 
shown in figure 3. 

Each blockinthe schematic represents 
an entire functional unit, which could 
range from the simple two-input multi- 
plexer up to a register file or barrel 
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shifter. The wires іп the schematic герге- 
sent entire buses. No control signals 
(such as the operation control for the 
ALU) are necessary in this specification, 
since the blocks imply the existence of the 
control signals. 
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The process of compiling this specifi- 
cation schematic into an optimized layout 
starts by creating a bit-slice block to im- 
plement the function. This bit-slice block 
will need to include four cells: two regis- 
ters, a multiplexer, and an ALU. The 


Figure 3: The datapath logic speci fication for an 8-bit accumulator. 
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Figure 4: Тһе floorplan used by a silicon compiler for a datapath component. 
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compiler automatically orders these cells 
to minimize the wiring between them and 
also automatically routes them. Once the 
bit slice is created, it is repeated. Figure 4 
shows an overall floorplan for the result- 
ing layout. 

The wiring within the bit-slice block 
between different cells is unique for each 
datapath. Between bit slices the wiring is 
very similar to that used in the RAM and 
other regular array compilers. The lay- 
outs of the individual cells have built-in 
connections to their nearest neighbors 
that are connected by abutment when the 
bit slices are arrayed. Along the top of the 
array of bit slices are placed control sig- 
nal buffers to interface between the con- 
trol logic and the insides of the datapath. 

A CPU execution unit is obviously a 
datapath, but a datapath processes any 
multiple-bit data, so it is a very general 
mechanism that can be used to design any 
piece of multibit logic. Some examples of 
datapath applications include pipelined 
functions, counter/comparator logic, re- 
gister/shifter logic, and cache memory 
handlers. These datapaths can contain 
dozens or hundreds of cells. 

The above description concentrated on 
the layout generated by the compiler. To- 
day's compilers can also generate a gate- 
level network connections list (netlist) for 
their functions. These netlists are suitable 
for input to gate array and standard cell 
implementations. Gate arrays provide for 
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A logic compiler 

can implement any 
function that is 
expressed in equations, 
whereas more regular 
compilers are limited. 


quick turnaround implementation and 
small quantities. Standard cells are quite 
flexible when floorplanning a complex 
chip with other large blocks, such as 
memories. Both gate array chips and 
standard cells provide a convenient way 
for people to add their own functions 
within the overall datapath environment 
without doing any custom layout. 


Nonregular Compilers 
Many functions that we wish to imple- 
ment on an IC do not fit into regular 
structures of any kind. These functions 
are usually control functions or glue logic 
between large blocks or systems. They do 
not fitinto a regular structure, so we һауе 
a class of silicon compilers that let users 
specify functions as equations and imple- 
ment those functions as collections of 
gates wired together (see figure 5). A 
compiler of this type is called a random 
logic or state machine compiler, depend- 
ing on the features of the input language. 
Control logic is difficult for most sili- 


con compilers because there is no regu- | 


lar, repetitive structure to exploit. Unlike 
memories and datapaths, each piece of 
control logic is unique, requiring a 
unique layout. 

A state machine offers a convenient 
way to express control logic. A state ma- 
chine is always in a specific state. The 
current state and the inputs determine the 
next state and the values of the outputs. A 
user can define Boolean equations of sig- 
nificant complexity to express the condi- 
tions under which the machine changes 
states and the values of its outputs. A set 
of random logic equations is a special 
case of a state machine with no states. 

The state machine is a very good 
model for control logic for sequencing, 
peripheral control, or microcode. The 
specification of the equations may be 
very complex, including multiple-bit 
values, comparisons, and conditionals. 
The example shown in figure 6 is a state 
machine description of a traffic-light 
controller. The default state of the lights 
has the highway light (hl) green and the 
farm road light (fl) red. When a car trips 
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the sensor on the farm road, the lights 
change to let the car go through the inter- 
section. There is one state in the state ma- 
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chine for each state of the lights. | 
The silicon compiler has а target col- 
lection of gates. The gates are Boolean 


Figure 5: A Boolean equation and the logic gates a silicon compiler generates for it. 


sm Traffic; # Traffic-light controller 
' define color red green=0 yellow=1; 


clock clk 65; 
reset treset — > hg; 


latched inputs car; 

inputs tlong tshort; 

latched outputs st; 

outputs hf:colorzred fl:color=red; 
state hg car &tlong —> hy st 


state hy tshort fg st 


state fg icar | Чопо fy st 


state fy tshort hg 


end 


hl=green, 
hl=green; 
hl=yellow, 
hl=yellow; 
fl2 green, 
fl=green; 
fl=yellow, 
fl=yellow; 


# state defaults to same 


# single-bit outputs 

# default to off, unless 
# the designer says to 
# default to something 
# else. 


# the first guard satisfied istaken and blank is true, so in state HG you 


# stay in HG when (саг & tlong) 


Figure 6: The state machine description of a traffic-light controller. 
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Figure 7: Тһе optimized logic diagram for the circuit described in figure 5. 
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logic gates—such as AND, OR, and 
NAND-plus some registers, latches, 
and complex gates. In the first step, the 
compiler translates the input equations 
into a netlist, a collection of these gates 
and their interconnections. In the second 
step, the compiler uses a general place- 
ment and routing package to implement 
the layout. 

Logic optimization for large collec- 
tions oflogic is still an unsolved problem. 
А current solution reduces the equations 
to two-level logic and optimizes each out- 
put independently. It then searches the 
entire system of Boolean equations, ex- 
tracting common factors. Finally, the 
compiler substitutes smaller gates for 
larger gates where possible, such as sub- 
stituting NAND-NAND for AND-OR 
logic, as seen in the optimized version of 
our simple example (sée figure 7). The 
result is an implementation of the logic 
that is usually better than a designer 
would make. It is more consistent, faster, 
and less error-prone. 

The final placement and routing of the 
netlist can goto a gate array or a standard 
cell system. A gate array is a two-dimen- 
sional array of identical cells that are per- 
sonalized and interconnected with the 
logic from the netlist. А standard cell 
chip consists of rows of nonidentical cells 
with routing between the rows. Usually, 
both gate array and standard cell imple- 
mentations are less efficient than arrayed 
datapaths and memories because the gen- 
eral interconnections consume space and 
reduce performance. There are no built- 
in, optimized communication paths like 
those in memories and datapaths. How- 
ever, a logic compiler can implement any 
function that is expressed in equations, 
whereas more regular compilers are 
limited in their functlon. 

Many silicon compiler systems imple- 
ment control logic in PLAs to take advan- 
tage of their regularity. However, while 
PLAs are a simple regular structure to 


. build, they often do not meet the perfor- 


mance or area constraints required in a 
design. 


What's Next? 

The design of silicon compilers is cer- 
tainly an active area of research and de- 
velopment, one where we can expect to 
see radical changes. Some of the areas in 
which we expect to see rapid advance- 
ment include automatic test generation 
for compilers; higher-level, more 
focused specification languages; com- ` 
pilers that call other compilers to build 
very complicated systems; other silicon 
floorplans that give rise to whole new 
classifications of compilers; analog cir- 
cuits; and process technologies other 
than silicon, such as GaAs. 8 
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IBM AT-30 Mb ІВМ XT286—20Mb IBM XT-20 Mb AT&T 6300 


e 8 MHz e 512K е 30 Mb IBM Hard Drive • 6 MHz е 80286 Based CPU • Zero Wait e 512K е 20 Mb IBM Full Height Hard е 640K RAM Memory е One 360K Floppy 


(Full Height, w/controller) е 1.2 Mb Half/ — States е 640K е 1.2 Mb Half/ Height Drive e 360K Floppy Drive Half / Height Drive e Seven Expansion Slots e AT&T 
Height Floppy * Eight Expansion Slots Floppy е 20 Mb Full / Height Hard Drive е Eight Expansion Slots е IBM Enhanced Keyboard е High - Resolution Monochrome 
• IBM Enhanced PC Keyboard е Serial / e Serial / Parallel Adapter e Eight PC Keyboard е Asynchronous Communi- Graphics Card е High-Resolution Mono- 
Parallel Adapter « Free 90- Day, On-Site Expansion Slots - (5) 16- Bit, (3) 8-Bit cations Adapter e Free 90- Day, On-Site chrome Graphics Monitor e Serial & 
Service Contract е Color or Monochrome œ IBM PC Enhanced Keyboard е Free Service Contract е Color or Monochrome Parallel Ports • GW Basic and MS, DOS 
Monitor Available as Option. 90- Day, On-Site Contract e Color or Monitor Available as Option. e Free 90-Day, On-Site Service Contract. 
• Purchase Price: $3,895 Monochrome Monitor Available as Option. — e Purchase Price $2,199 Color Monitor Optional. 

е Purchase Price $2,799 е Purchase Price: $1,299 
Lease for $155 per month Lease for $92 per month 

Lease for $110 per month Lease for $52 per month 

LOWEST PRICE 


FREE ON-SITE SERVICE— 


With the purchase or lease of 
most systems you receive 90 
days of free service at your distributor our 
facility. Over 96 authorized | | "297 buying power 
service centers to serve you =. | i - E" allows us to offer 
throughout the U.S. with an l W 


2 the lowest possible 
LJ | à % - 
average 4 hour response time. prices on our wide 


range of products. 


COMMITMENT— 


Because we are 
the largest direct 


Buy it today, use it 
tomorrow on 
orders totaling 

over $100. Due ta 


On-line 
| computer system 


LOGICSOFT 


Ы, | allows instant 
certain restrictions, CUSTOMER access to 
some bulk items customer 

and orders under information. 


$100 are shippec 
UPS FREE (within 


Cont. U.S.). 
LOGICLEASE— 
Allows affordable low а. 


monthly payments, helps 
b mum 


Í Call 1-800-431-9037. 


SYSTEM CUSTOMIZATION— 


ur system customized 
to your needs pius Free 
48 hour configuration, 


eliminate equipment 
obsolescence, offers 


outstanding flexibility таб NEN i -j 
plus possible tax A ү Е ып is 
benefits. 24 hr. lease iN ER —— ready to run upon delivery 
approval by phone — > | 
(onorders over $1000). 


= • No surcharge for MasterCard, VISA, American Express. €.0.D., money order, check or PO's (please call for price verification) е No sales tax on orders shipped outside N.Y. State е Please 


ШЖ ды add 2% for insurance and handling ($3.00 minimum) (int'l orders add'l) • We do not bill until we ship. All products covered by mfg's warranty. Defective merchandise may be returned for 
em = repair or exchange only. We do not guarantee compatibility. Any goods returned for credit are subject to a 10% restocking charge. All prices and policies subject to change without notice. 
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5 YEAR WARRANTY 


Look for the items printed in red 
to identify Logicsoft’s own line of 
computer hardware products. 
They are fully compatible with, but 
priced well below, the major 
manufacturers. You save—not by 
our use of inexpensive labor and 
parts—but through state-of-the- 
art technology. 

Each product carries our 

5 year unconditional replace 

or repair warranty. 


SPECIAL 


NEW ISOBAR® WITH REMOTE 
POWER SWITCH AND 
MODEM PROTECTOR 


The most electronically advanced 
surge suppressor you can buy. 
Exclusive multiple filters (up to 21 in 
IB 8-15) protect equipment and data 
against transient voltage spikes and 
AC line noise. Isolation feature even 
guards against equipment 
interaction between duplex 
receptacles, 


“Cascade Circuitry” design lets you 
choose the level of protection you 
need, offering more protection for 
your more sensitive equipment. 


For the most complete spike & 
noise protection, order the 
ISOBAR®. 


with Remote 69 
without Remote $65 


PRINTERS* 

BROTHER 
М-109................. $209 
М-1409.................. 349 
М-1509.................. 389 
М-1709.................. 509 
DICONIX 

Diconix 150 (for laptops) .... 339 
EPSON 

ЕХ 800........ Low Price Call! 
EX 1000....... Low Price Call! 
FX-86E ........ Low Price Call! 


The Nation's I 


FX-286E....... Low Price Call! 
LQ800........ Low Price Call! 
LQ 1000 ....... Low Price Call! 
LQ 2500 ....... Low Price Call! 
NEC 

P 660................... 489 
Р 760................... 689 
CP 660 Color............. 589 
CP 760 Color............. 799 
Р 560 XL............... 1049 
P960XL............... 1249 
OKIDATA 

182 Plug & Play........... 267 
192 Plus (ІВМ)............ 379 
193 Plus (ІВМ)............ 559 
290 Series ..... Low Price Са!!! 
2410P Plug & Play ........ 1759 
PANASONIC 

KX 10801................ 229 
KX 10911................ 299 
KX 1595................. 569 
TOSHIBA 

321 SL......-. Low Price Call! 
Р`З41................... 649 
P/S 351 (ВМ)............ 999 
351 Color Printer ......... 1299 
CITIZEN 

MSP 10... cuo Rc iM 299 
MSP 15................. 399 
So] ae || .,.............. 339 
MSP 25................. 499 
Premier 35............... 509 


PRINTER BUFFERS 


QUADRAM 
Microfazer Series 
со Low Price Са!!! 


LASER PRINTER’ 


CANON 

Laser Printer LBP8A1 .... $1949 
Laser Printer LBP8A2 ..... 3089 
HEWLETT PACKARD 

Series 2................ 1939 
PLOTTERS’ 

HEWLETT PACKARD 

p^vo T RP $1629 
7 О NER 3275 
HOUSTON INSTRUMENTS 

DMP 40................. 879 
DMP 41................ 2599 
MONITORS* 

AMDEK 

Color 600 RGB .......... $399 
Color 722 (EGA Comp.)..... 489 
СоОюг725................ 559 
12" Amber 310A........... 149 


12”300А................ 135 
410A ааа. 159 
IBM 

Color Monitor............. 525 
Monochrome Monitor....... 209 
Enhanced Color Display ... . 629 
LOGICSOFT 

Logic RGB 14”,........... 369 
Monochrome 12' ........... 38 
NEC 


Multi-sync color 


w/swivel base .......... 579 
PRINCETON GRAPHICS 
Woo ЕЕЕ 559 
RGB HX-12 (690x240) ..... 449 
RGB HX-12E (EGA Comp.). .535 
RGB SR-12.............. 569 
Amber Max 12 ............ 165 
QUADRAM 
Amberchrome 12" ......... 149 
Enhanced Graphics 

Monitor w/swivel ........ 479 


MULTI-FUNCTION BOARDS 
AST RESEARCH 


Six Pack Premium........ $299 
Six Pack Plus (384K)....... 209 
Rampage w/256K......... 275 
Rampage (AT) м/512К...... 349 
Advantage (128K).......... 399 
I/O Mini Half Сага......... 119 
ORBIS Wee „о Saks wee ез 125 
COMPUTER PERIPHERALS 

Half Ріпї 1/0 ............. 105 
Overachiever 512К......... 349 
LOGICSOFT 


Logic Board (Lotus/ Intel / 
Microsoft Expanded 
memory specification) ... $135 


Logic (AST Compatible) Multi- 
function Board w/OK...... 99 
М/ЗбЖК................. 155- 


Logic (AST Compatible) AT 
Multifunction Board w/ 128K 
(Expandable to 2.0 МЫ)... 205 


Circle #400 on reader service card. 


Increase your productivity and expand your 
Knowledge quickly and easily with state-of-the-art 


TRAINING VIDEO CASSETTES AND DISKS 


Саех - Intelligence SUDDEN KNOWLEDGE 
On Disk Training Programs. 
New Co- Residency Feature" allows switching between 


қ training program and application program. You can 
- с = q ' т 11 лы — immediately practice skills acquired іп the training program 
E E through actua! application program use. 
9 
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RETAIL LOGICSOFT 


. Advanced Lotus 1-2-3 $124.95 $89 
One person or an entire MICRO VIDEO Learning Systems Analyzing Financial 


are quaranteed because theyre designed Stat ts with Lotus 1-2-3 
staff can work smarter, | with companies like Ashton - Tate and aiio db. е 5935 +109 


better, and faster using С Microsoft. Over 50% of the Fortune 2,000 A SAE alla 
these effective interactive, [шека езе Learning Systems today. | Building a Business 

hands-on training programs A * Plan with Lotus 1-2-3 $149.95 $109 
right at your PC. Novice à; ВЕТА. LoGicsorr | (PASE I Plus 22-2 $69 
| › ІВМРС/АТ $124.95 $89 
intermediate and exper- eux Fes M 2559 IBM РС/ХТ 5124.95 589 
ienced users of business е. дейн | 3295 9 Lotus 1-2-3 $99.95 $75 

i 8 !-e-3 Learning Managing Your Business 

software can profit by System Release (20) | 5495 $359 with Lotus 1-2-3 $149.95 $109 
learning to use the most Running MS DOS $495 $359 Multiplan $99.95 $75 
popular software quickly Multimate Advantage $495 $359 Symphony $124.95 $89 
and with measurable Symphony $495 $359 Word Perfect $124.95 $89 


Wordstar $124.95 $89 
results. When purchased with 
corresponding product SAVE $20 When purchased with corresponding product SAVE $5 


$149.95 $109 


Free overnight delivery on software 
for all your IBM PC applications! 


WORD PROCESSING R: Base System V...... 359 DESKTOP PUBLISHING Turbo Pascal (plus BCD 
Display Write IV....... $325 Нейех................. 89 Click Art Personal 5 ВОВ е олы ыл 65 
Lotus Manuscript....... 349 Неуеайоп............. 919 publisher TW vcr $99 PROJECT MANAGEMENT 
Microsoft Word3....... 279 Harvard Pro Pub........ 445 Harvard Total2........ 375 
Multimate .............- 239 DATABASE MGMT. Page Макег........... 619 Microsoft Project... үле 
Multimate Advantage....289 ADD-ONS Мера conie казы 659 Super Project Plus...... 305 
БИДЕ МЫ, ЖЕ at: Clipper ...... "nuu $399 GRAPHICS Тітеіпе.............. 235 
Vok uo d а Hic. OMIT ssi 179  Chartmaster..........$215 FINANCIAL 
Word'Parfect. MR MC a alae Diagram Master........ 195 Managing Your Money . . $115 

ord Perfect........... Quickcode Ill .......... 145 hics (NEW 09 
\уогйзїаг.............. 179 Quick Веро... 145 Елдер SUL EW)..... 525 Dollars М” бепве........ 107 
ieee 9 Harvard Preseniaion |." 299 ACCOUNTING _ 

аг2000 Мар Master........... 225 есен ла 
Исои SIS bise x SPREADSHEET! Microsoft Chart......... 189 Computer Associates - | 
XY Write Ш............ 219 ЭТЕАНМАЕЕ — 0 8 5. Sign Master «2... 1... ШЕ. фис ану 
WORD PROCESSING Bodies бас ОО 5559 CADICAM Gen Systems (30)... 419 
ADD-ONS Enable BR NM MOM 389 Auto CAD 2.52 © ^u) ж-а teh $2,399 MISC/UTILITIES 
жалар BE Auto CAD Basic. ....... 247 ------- eee 

Fancy Font (ҒХ)....... $135 Framework 11........... 419 | 

i Drafix 1............... 209 Carbon Copy......... $125 
Print Shop ............. 39 Lotus 1-2-3........... 329 Concurrent PC DOS 165 
Punctuation & Style... ... 85 Microsoft Multiplan...... 110 Generic САО........... 99 IOUEPG е 35 
Turbo Lightning ......... 59 PFS First Choice ........ Жиылды W9 “Ghee Аа 99 
УХО Бїпдег............ 55 Smart Integrated........ 459 LANGUAGES Dan Bricklins Demo... . .. 59 
Word Perfect Library......59  Supercalc ТУ (NEW).....309 BASIC Compiler (MS)...$255 Disk Optimizer ..........35 
DATABASE MGMT. Symphony ............ 459 С Compiler (MS) (40)....279 Fastback............... 89 
Cornerstone .......... $ 65 COBOL Compiler (MS). ..425 Microsoft Windows....... 67 
d Base Ill Plus......... 415 SPREADSHEET ADD-ONS FORTRAN Compiler Norton Commander ...... 39 
d Base ІІ Lan Pak ...... 619 НАГ................ $109 (MS)4 оон 279 Norton Utilities.......... 55 
Foxbase Plus.......... 249 Lotus Report Writer ...... 99 Lattice C Compiler...... 239  PCDOS32............ 78 
Foxbase Pius Multiuser .. 375 Lotus Metro............ 65 Macro Assembler (MS)....97 Нетов............... 149 
PFS Professional File....145 Quickcode for 1-2-3..... 85 Pascal Compiler (MS)....183  Sidekick............... 55 
Paradox .............. 449 Sideways .............. 45 Quick Basic (MS) ........ 67 Smart Com !!........... 89 
Powerbase............ 185 Smart Notes............ 49 True Basic ............. 99 Superkey.............. 45 
FT erreser iori 245 Spreadsheet Auditor...... 95. тТиоС................ 65 Traveling Sidekick........ 49 
R: Base 5000.......... 20D. SUE... ovis ero ER» ees 59 Turbo Basic............ 65 XIHBHEE...2.4 Rn 39 


2 NEW FREE CATALOGS. CALL TODAY! 1-800-645-3491 


е Brand new Programmer's Language and Utilities Guide • A e Brand new Productivity Guide е Full line catalog of software 
convenient and valuable listing of timesaving tools for the enhancements for the business professional e Full descriptions of 
programming professional e Complete with product description, templates, memory management, menu management, backup 


software, training, and much more. 
Circle НАПП an reasoner сагыгча rarr 


_ overnight delivery 


Blue Chip / 

by Hyundai 
IBM PC / XT 
Compatible 


е 512K RAM Memory е 4.77 MHz 

e One 360K Half/ Height Floppy Drive 
е Six Expansion Slots е Low Profile 
Keyboard e Serial/Parallel Ports е 130 
Watt Power Supply е High Resolution. 
Monochrome Display Card Standard e 
Abbr. DOS 


е Purchase Price: 5 579 


mpag Deskpro Compaq Deskpro Blue Chip Options: 
86-40 Mb 286—40 Mb MS DOS & GW Вазїс........... 579.00 Additional 360K Half/ 
Blue Chip Amber Height Floppy Drive .......... $99.00 


6, 8 & 4 HMz Clock Speeds е 1 Mb е 640K RAM Memory е 80286 Based 


M Monitor. ........ ive Option....... 
M Memory • 80386 Based CPU • One CPU е One 40 Mb Hard Drive Blue Chie Crem ш and ae an ain oa 
Mb Hard Drive (w/ controller) е Опе (w/ controller) e One 1.2 Mb Half/ Height Monochrome Monitor $75 00 сс 
Mb Half / Height Floppy Drive Floppy Drive e Seven Expansion Slots T NE 
6 Expansion Slots Pria id Key » Compaq Keyboard * Graphics Card 
1anced Keyboard e One Serial One • One Parallel Port • Free 90- Day, On- 0 3 . 
a е Color or Monochrome Available Site Service Contract е Color or 100 И o Burn-in апа Testing 
ption. — Monochrome Available as Option. All systems undergo a 48-hour configuration, testing and burn-in period. We 
"urchase Price: $9,349 e Purchase Price: $3,999 configure system boards, set DIP switches, format hard drives, perform memory 
TYT ETT. diagnostics and check system with monitor. 
ase for 9203 per month Lease for 8158 per month i : 


а а ә 
T XTRA ХР Zenith 2- 181 NEW! Toshiba Laptop Toshiba 3100 Laptop 
120 Mb Laptop (Dual Floppy) T-1100 Plus (Dual Floppy) e AT Power in Comp Size e eK RAM 
A Memory • Intel 80286 Running at 8MHz 

XT Compatible with speed of an AT ә 640K RAM Memory е CMOS 8088 e 640K RAM Memory е CMOS 80С86 A w 720K Floppy Drive ye 10 Mb 
12К d RAM Memory (Expandable to Running at 4.77 MHz е Two 720K 35" Running at 7:1 MHz * Two 720K 35" Hard Drive e Gas Plasma Screen e Color/ 
К on Mother Board) е 80286 Based Floppy Drives e Supertwisted Backlit LCD Floppy Drives е One Expansion Slot Graphics/ Monochrome Composite Card 
J running at 6 MHz • One 20 Mb Hard Screen e RGB/ Monochrome Composite • TOSHIBA Keyboard e NEW Supertwist e Parallel Port • 81 Key Keyboard. 
e e One 360K Floppy Drive е 5 Card • One Parallel and Serial Port е LCD Display е Color Graphics / e Purchase Price: $3,299 

ansion Slots е ITT Keyboard • One е Clock Calendar е External Floppy Drives Monochrome Composite Card е One 

al Port е One Parallel Port e Color or ^ Optional. Parallel and Serial Port e Clock Calendar | pace for 9130 per month 
nochrome Monitor Available as Option. ө» Purchase Price: $1,789 e External Floppy Drives Optional. 
urchase Price: 8 — е Purchase Price: $1,599 

684 Lease for 9279 per month 

ise for 984 per month Lease for $69 per month 


AN MSC INTERNATIONAL COMPANY 


2 Bi- County Blvd., Dept. 543 To order, call our National Hotline: For Orders or Technical Assistance, 
rmingdale, NY 11 735 E. (à ч " 4 1 кн бы mom call: (516) 249-9700 
5 ы р " 1 | | | j ‚14 а E | бн. | " ЕК 4 А 4 L % y 1 
ыы 2, =) rh Ly A 


-w York © 516-249-9700 Зап Francisco • 415-621-4411 Boston • 617-247-6406 Chicago + 312 - 372-0939 BocaRaton* 305-392-4644 Houston • 713-227-0201 Europe * 202-83 48 64 


argest selection of peripherals 
ree overnight delivery! 


Logic (AST Compatible) 
576K Ram Board 1/2 Card 


" Aa "o аа ee 8m w v * 


w/38BAK . .............. 119 
м/576К,.,.............. 145 
Logic (AST Comp.) 1/О 

Mini Half Сага.......... 105 
QUADRAM 
Quadboard (384K)......... 165 
Silverboard............... 209 
INTEL 
Above Board (PS/AT) 

w/128K ........... .... 389 
(PC) w/64K .............. 249 
(AT) м/128К.............. 399 
(PS) 64К................ 289 
(PS) 256К............... 399 
8087-2 Math 

Co-Processor........... 179 
8087-3 Math 

Co-Processor........... 125 
80287 Math 

Co-Processor 6MHz ..... 199 
80287 Math 

Co-Processor 8МН2..... 275 
80287 Math 


Co- Processor 10MHz .... 355 


TURBO CARDS 
INTEL 
Inboard 386/AT 1Mb ..... $1597 
MAYNARD 
Әшргібе................. 105 
ORCHID 
Jet 386 ........ ом Ргісе Са!!! 
Tiny UDO od ok wae eel 429 
Turbo ЕСА ............... 575 
WAVEMATE 
Bullet 286...... Low Price Call! 
GRAPHICS BOARDS 
AST 
Preview ................ $239 
Six Pack Premium/EGA 
Series....... Low Price Call! 
ATI 
EGA Wonder Board........ 299 
ORCHID 
Turbo ЕСА............... 569 
HERCULES 
Monochrome 
Graphics Card.......... 199 
Color Card............... 155 
Graphics Card Plus........ 185 
LOGICSOFT 
Logic (Hercules Comp.) 
Color Graphics Board ..... 89 


Logic (IBM Comp.) Enhanced 
Graphics Adapter (EGA). . .239 


Logic (Hercules Comp.) 


Monographics Board...... 89 
NEC 
GB1 EGA Board........... 369 
PARADISE SYSTEMS 
Auto Switch EGA Card ..... 339 
Modular Graphics Card..... 199 
PRINCETON 
LM 300 A Driver Card...... 559 
QUADRAM 
EGA Pius Graphics ........ 339 
Pro Sync ЕСА............ 369 
STB 
Chaffeur HT .............. 199 
EDA.PIUS .. ssi ry e 299 
TECMAR 
Graphics Master .......... 475 
EGA Master.............. 275 
VIDEO 7 
VEGA (72 Сага)........... 305 


VEGA Deluxe (1/2 Саға)..... 369 


COMMUNICATIONS BOARDS 


AST 

5251-11 Plus............ $655 
6261 911 occ dean we rers 609 
DCA 

IRMA Board.............. 779 
MODEMS 

EVEREX 

Evercom Il..........-.... $119 
Evercom 24008 Int......... 229 
HAYES 

Smartmodem 1200 ........ 389 
Smartmodem 1200B 


w/Smartcom ll.......... 359 


Smartmodem 2400........ 585 


Smartmodem 2400B 
w/Smartcom ll.......... 529 
LOGICSOFT | 


Logic (Hayes Comp.) 1200B 
Internal Modem with Mirror 
(Crosstalk Clone) Software . 125 

Logic (Hayes Comp.) 1200 
Baud External Modem .... 149 

Logic (Hayes Comp.) 2400 
Baud External Modem ....269 

Logic 2400B Internal Modem 


2400B w/Software....... 299 
PROMETHEUS 
Pro- modem 1200.......... 229 
Pro- modem 1200B ........ 139 
TOSHIBA 
1200B Laptop Modem 

(T1100 Plus) ............ 299 
ZENITH 
1200B Laptop Modem 

ГЕТЕ; 47,265 сына 299 


MOUSE INPUT DEVICES 


MOUSE SYSTEMS 

PC Mouse w/DR Halo 2... $119 
MICROSOFT 

Microsoft Mouse (Serial) .... 129 


Microsoft Mouse (Buss)..... 119 
SURGE PROTECTORS 
TRIPPLITE 
|\б$обаг................... $65 
Isobar НМ................ 69 


KENSINGTON MICROWARE 


Masterpiece Plus.......... 119 

LOGICSOFT 

Logic Spike Ваг............ 39 

Logic Spike Block .......... 29 

CURTIS 

Diamond ................. 35 

ОИ с aoe эзы киз юш.» 59 

NETWORK 

Power Mouse............. 115 

KEYBOARDS 

KEYTRONIC 

5151 (Deluxe)............ $169 

5151 (АТ&Т).............. 189 

LOGICSOFT 

Logic Enhanced Keyboard. . . . 99 
MEMORY STORAGE 

IOMEGA 


Bernoulli Box (10 + 10)...$1999 


Bernoulli Box (20 Mb)..... 1849 
Bernoulli Box (20 + 20)....2399 
Bernoulli Box Plus........ 4199 


Bernoulli 10 Mb Cartdg. Tripak . 1 
Bernoulli 20 Mb Cartdg. Tripak . 2 


HARD DISK DRIVES 


MOUNTAIN COMPUTER 
Hard Drive Card (20 Mb) 
or (30 Mb). ... Low Price Ca 


PRIAM CORP. 

60 Mb Internal Hard Drive . $138 
Innerspace ID 40 Mb...... 110 
PLUS 


Hard Card 20 Mb.......... 6s 
SEAGATE 
10 Mb 1/2 Ht Int........... 3; 
20 Mb t^ Ht Int ........... 4 
30 Mb 12 Ht int........... 5 
20 Mb Full Ht (AT)......... ы 
30 Mb Full Ht (AT)......... 6 
40 Mb Full Ht (АТ). ........ : 
80 Mb Full Ht (AT)........ 117 
CARTRIDGE TAPE BACK-U 
SYSGEN 
Image Tape Backup 

20 Mb Int ............. $55 
Image Tape Backup 

20 MbExt.............. 6s 
TECMAR 
QIC 60 АГ(Іп)........... 1X 


QIC 60 Ext Tape Backup ... 15: 
QIC 60 Host Adapter Card... 1; 


FLOPPY DISK DRIVES 


Panasonic 360 Ktz Ht .... $1 
Tandon TM- 100 360 K F/Ht . 1: 
Tandon TM- 100 360 K 14 Ht . 1t 
Toshiba 360 Кї Ht........ 1( 
Toshiba Ext. 5.25 360 Drive. . 3t 


BACK UP POWER SUPPLIE 


DATA SHIELD 
200 Wt (РС)............. $2. 
300 Wt (ХТ).............. 3: 


500 Wt (АТ).............. 5 
800 Wt (АТ).............. 6 
LOGICSOFT 

Logic 325 WT ............3 
Logic 450 WT ............ 3 
Logic 675 WT.. .......... 5 
Logic 1000 WT............ 8 


“Due to weight restrictions, Printers and Monitors and some misc. bulk items are shipped UPS—free. All prices and policies subject to change without notice. 
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Reviews 


Reviewer's Notebook ....................... 227 

by Cathryn Baskin 

Beyond Тигһо................................ 229 

by Wayne Rash Jr. 

TUFDO-ATHIBB . ыт зна анна нане 235 — шии — 
by Warren Block ERE 
Pick of the Litter ............................ 238 

by William H. Murray and Chris H. Pappas 

Four C Language Interpreters ........... 245 

by John Unger 


Microsoft Windows Development Kit... 250 
by David and Lee Hart 


Smalltalk/V Release 1.2 ................... 256 
by Mat Davis 

МӘНГІ MET; 265 
by Ernest R. Tello 

ZoomrpackeI анонса 272 
by Tyler Sperry 


Special BIX supplement: The following 
bonus reviews appear in the BIX conference 
jun87.sup: "The IBM PC XT Model 

286" (by John Unger), a look at IBM's 
unusual hybrid of an XT chassis with an 
AT's CPU; and "Turbo Prolog versus 
Chalcedony Prolog" (by Robert 

Schalkoff), two very different, low-cost 
implementations of Prolog. (For informa- 
tion on joining BIX, see page 337.) 
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ө Fast plotting minimizes drawing time. 
ө High quality results through precise and accurate plotting. 


€ Automatic pen control for proper pen speed and pressure. 
ө Priced reasonably for all office applications. 
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(courtesy of Autodesk Ink.) 
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Roland із 


ROLAND DG CORPORATION 


1006-14 Takaoka-cho, Hamamatsu-shl, Shlzuoka-ken 433, Japan 


Phone:(0534)36-8700 Fax:(0534)37-8271 Telex:4225070 AMDROL J Inquiry 267 
INTERNATIONAL DISTRIBUTER 
U.S.A.: CANADA: AUSTRALIA : BENELUX: 
Roland Corp US Roland DG Canada Inc. Roland Corporation Australia Pty. Ltd. FRANCE: 
Phone: (213) 685-5141 Telex:0674489 RCUS 15А Phone: (604) 273-4453 Tolex:4357819 ROL/AMD МСА Phone: (02)982.8266 Твізх:27760 ADLAUS AA W. GERMANY: 

AUSTRIA: 

ENGLAND: SCANDINAVIA: NEW ZEALAND: SWITZERLAND: 
Roland (U.K.) Ltd. Roland Scandinavia A/S Roland Corporation (NZ)LTD Roland DG Europe N. V. 
Phone : (01) 568 4578 Telex : 934470 ROLAND 6 Phone: (01) 32 47 22 Telex : 19720 ROLANT OK Phone: (09) 398-715 Fex:(09) 391-065 Phone: {014158 45 35 Telex: 71046 ROBNL 8 


ШІ: the above doesn't cover your inquiries, please contact Roland DG Corporation, Japan. 


КЕУІЕУУЕК 5 МОТЕВООК 


Т urbo BASIC, Borland International's 
answer to Microsoft BASIC, has 
elicited yet another BASIC compiler 
from Microsoft: QuickBASIC 3.0. Like 
Turbo BASIC, the new version of Quick- 
BASIC supports Intel’s 8087 and 80287 
math coprocessors. BYTE technical edi- 
tor George A. Stewart, who wrote the 
Product Preview of Borland’s Turbo 
BASIC compiler that appears in the 
March issue, reports below on a prere- 
lease version of QuickBASIC 3.0. (For 
more details, see page 60.) 

Beyond the magazine’s pages, two ad- 
ditional reviews appear in the jun87.sup 
conference on BIX. Robert J. Schalkoff 
examines two implementations of Prolog: 
Chalcedony Prolog 1.10 and Borland’s 
Turbo Prolog 1.1. The two implementa- 
tions are quite-different: Unlike Turbo 
Prolog, a typed compiler, Chalcedony 
Prolog is an untyped interpreter. Robert 
recommends Turbo Prolog for beginners 
because of its friendly, structured envi- 
ronment, many program examples, and 
compiling capability. Chalcedony Prolog 
is better if you’re looking for full Clock- 
sin and Mellish compatibility. (Contact 
Borland International, 4585 Scotts Valley 
Dr., Scotts Valley, CA 95066, (408) 438- 
8400, and Chalcedony Software, 5580 La 
Jolla Blvd., Suite 126, La Jolla, CA 
92037, (619) 483-8513.) 

In the second BIX review this month, 
John Unger looks at IBM’s PC XT Model 
286, a hybrid that’s a cross between the 
IBM PC XT and PC AT. Although IBM 
recently dropped the price of the Model 
286 from $3995 to $2810, John still con- 
siders this a premium price to pay for a 
PC XT-compatible computer. 

—Cathryn Baskin 
Senior Technical Editor, Reviews 


Microsoft’s QuickBASIC 3.0 compiler 
includes support for the 8087/80287 
floating-point processors, allowing math- 
intensive applications in BASIC to run up 
to 30 times faster than they can on sys- 
tems lacking the Intel chip. 

To test QuickBASIC’s new math capa- 
bilities, I ran the Savage benchmark (see 
Dr. Dobb's Journal, September 1983, 
pages 120 to 122) using Microsoft BASIC 
2.0 and 3.0 and Borland’s Turbo BASIC 
1.0. The host computer was a 4.77-MHz 
IBM PC equipped with an 8087. 

QuickBASIC 3.0 took 6.4 seconds to 


Table I: Savage floating-point benchmark results. 


Run-time program Time Double-precision Error 

result 
QuickBASIC 2.0 175:5 2499.9999999 4100» о.5УУ X TU? 
QuickBASIC 3.0 6.4 2500.000000000087 B/ x10 
with 8087 
QuickBASIC 3.0 240.7 2500.00000000024 24 x 107 
emulating 8087 
QuickBASIC 3.0 145.5 2499.99999994 1009 5.899 x 10"* 
binary-format 
math pack 
Turbo BASIC 1.0 4.7 2500.000000000005 5.0 x 10°" 
with 8087 
Turbo BASIC 1.0 139.7 2500.000000000005 5.0 x 10:12 
emulating 8087 


run the test and had an error of 8.7 х 
10 !!, Turbo BASIC 1.0 ran the test in 4.7 
seconds with an error of 5.0 x 107, 
Table 1 summarizes the results of these 
and additional tests. 

Numeric coprocessor support is great 
for users whose computers have the 
coprocessor chips but a mixed blessing 
for those who do not. One standard solu- 
tion, available in QuickBASIC and Turbo 
BASIC, is for the compiler to emulate the 
coprocessor in software. This approach 
preserves software compatibility but at a 
great cost in speed. For instance, using 
8087 emulation, QuickBASIC 3.0 took 
240.7 seconds to run the Savage bench- 
mark with an error of 2.4 x 1079, Notice 
that QuickBASIC’s emulation accuracy is 
different from its 8087 result: Program- 
mers must use caution in writing software 
that must run the same way in both copro- 
cessor and emulator environments. 

For users who don’t have 80x87s and 
don’t want to run the slower emulation 
routines, QuickBASIC 3.0 comes with a 
noncoprocessor version; the math mod- 
ule is the same one that is used in Quick- 
BASIC 2.0 and BASICA and is based on 
Microsoft’s own binary-format system. 

What about compatibility between the 
two versions? The most obvious problem 
here concerns random-access data files 
containing numbers in Microsoft’s bin- 
ary format; these values must be con- 
verted to the 80x87's IEEE format before 
they can be used in a coprocessor en- 
vironment. 


QuickBASIC 3.0 offers a couple of so- 
lutions. One is a /MBF configuration 
switch used when you start the program; 
it tells the compiler that all numbers in 
random-access disk files must be con- 
verted into the IEEE format as they are 
read into memory and vice versa as they 
are written back out to random-access 
disk files. The other solution is to use a 
set of the new built-in conversion func- 
tions for going back and forth between 
the two numeric formats. 

Another more subtle compatibility 
issue regards how programs will operate 
under the IEEE and Microsoft binary- 
format systems. The IEEE numbers 
allow for a much wider dynamic range 
and from one to two digits of added preci- 
sion. These differences could affect the 
operation of certain programs that com- 
pare values for equality or that generate 
very large intermediate results. We'll 
continue to deal with these issues in fu- 
ture reviews of BASIC compilers. 

Numeric coprocessor support isn't the 
only new feature of QuickBASIC 3.0. 
Perhaps most important for program de- 
velopers are the improvements to the de- 
bugging environment. These include pro- 
gram breakpoints; watch variables, 
which give you a dynamic view of se- 
lected variables' contents; and the gener- 
ation of descriptive compiler error mes- 
sages during batch (command-line) 
compilation. 

—George A. Stewart 
Technical Editor 
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What if. you could get a plotter 
that features 24 ips, the ability 

to handle A,BC and D size plots, 
resolution quality of 0005 inches, 
an 8-pen turret with variable pen 
force,awide range of pens 
including ball points,an intellig 
control panel, 1.2g acceleration, 
an accuracy factor of I’. А 
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SYSTEM REVIEW 


Beyond Turbo 


The quest for speed continues. 
With each passing month, the 
speeds of Intel 80286-based 
computers creep inexorably 
higher. Two of the latest speed 
demons are PC’s Limited’s 
28612 and Wells American’s 
A*Star II. These fast machines 
are relatively low-cost clones of 
the IBM PC АТ. Тһе 28612 has 
a list price of $1999 for the 
basic model, and the A*Star П 
basic model costs $2295. They 
are both much faster than the 
PC AT and boast some unique 
capabilities. 

The 28612 is distinguished by 
having a front panel of sorts. 
This feature has all but disap- 
peared from personal com- 
puters; 10 years ago, nearly 
every machine had one. The 
front panel is a small alphanu- 
meric display that tells what the 
computer is doing. When you 
boot the 286!2, it lists the boot- 
up ROM programs that are run- 
ning. After boot-up, the display 
shows the microprocessor 
speed when it is changed, the 
letter of the disk drive being used, and the 
number of the track that’s being 
accessed. 

The A*Star II that I reviewed came 
configured for network use (see the text 
box “Using the A*Star II LAN” on page 
000), and it signs on calling itself a multi- 
user computer. It also came with the 
Wells American Multiuser Network Op- 
erating System. This computer is obvi- 
ously aimed at the business market; its 
version of GW-BASIC is labeled “Busi- 
ness BASIC." Unlike the 286'?, which is 
switchable only between 6 MHz and 12 
MHz, the A*Star II gives you a wealth of 
speed choices. It is switchable among 6, 
8, 10, and 12 MHz, and you can choose 
between no wait states and one wait state 
in the 6- and 8- MHz speeds. This enables 
you to operate add-on boards at their 
highest possible speeds, even if they 


Wayne Rash Jr. 


PC's Limited's 28612 
and Wells American's A * Star Il, 
two 12-MHz machines 


won't go as fast as 12 MHz. 

The great speed of these computers is 
likely to cause problems with add-on 
boards, especially memory boards. [Edi- 
tor's note: For more information on.this 
problem, see “Nine PC AT Multifunction 
Cards " by Wayne Rash Jr. in the January 
BYTE.| There was a time when some soft- 
ware companies had copy-protection 
schemes that depended on a 6-MHz 
microprocessor on a PC AT to work, but 
this practice has mostly been abandoned. 
I have not found any software that has 
problems running at 12 MHz, although 
some games run too fast to be played. 


The 28612 

The 28612 allows you to switch micropro- 
cessor speeds at any time. This switching 
can take place within a program, which 
means that if you have software that needs 


6-MHz speeds to satisfy its op- 
eration or copy protection, you 
can still run at 12 MHz the rest 
of the time. 

You switch between speeds 
by simply typing the Ctrl- 
Alt-\ (backslash) key se- 
quence. When you shift to 6 
MHz, you are greeted by a sin- 
gle beep from the speaker, and 
the front panel says “6 Mz." A 
shift to 12 MHz results in atwo- 
tone beep and a “12 Mz" read- 
ing from the front panel. While 
writing this paragraph, I was 
able to switch speeds from 
within WordStar without 
problems. 

The front-panel display is 
called SmartVu, and it is a 
handy device. Besides telling 
you how fast the machine is run- 
ning, the SmartVu readout can 
display error messages and 
diagnostic indicators. When 
you perform a cold boot, the 
display indicates which ROM 
diagnostic routines are being 
run. When the memory is 
tested, you get a display of the 
RAM address that is under test. When the 
time comes to boot the system, the word 
boot appears on the display, followed by 
the drive and track that the disk controller 
is telling the drives to read. 

All this activity is reassuring, but 
there's more to it than that. If the ma- 
chine fails to boot, you can see where in 
the process the failure happened. If a pro- 
gram hangs, you will see that the disk 
drives are no longer accessing tracks, de- 
spite the drive light being on. Next to the 
SmartVu readout are two LEDs: a green 


continued 


Wayne Rash Jr. is a member of the profes- 
sional staff of American Management 
Systems Inc. (1777 North Kent St., Ағ- 
lington, VA 22209), where he consults 
with the federal government on micro- 
computers. 
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PC’s Limited 28612 


Company: PC's Limited 
1611 Headway Circle, Bidg. 3 
Austin, TX 78754 
(512) 339-6800 

Size: 21 by 1672 by 6/2 inches; 43 pounds 

Components: Processor: intel 80286, switchable between 6 MHz and 
12 MHz with one wait state 
Memory: 1 megabyte, expandable to 16 megabytes 
Mass storage: One half-height 514-inch 1.2-megabyte 
floppy disk drive or one 360K-byte floppy disk drive and 
one 40-megabyte hard disk drive 
Display: 12-inch monochrome, EGA, or CGA; 80 
characters by 25 lines 
Keyboard: 84 keys; 10 function keys; indicator lights for 
Caps Lock, Scroll Lock, and Num Lock keys 
VO interfaces: Eight slots: two IBM PC-compatible, six 
PC AT-compatible; two parallel ports on monochrome 
system; one parallel port on EGA system; twoserial ports; 
one game port 

Options: I/O adapter card: $99 
EGA video card: $299 
CGA/EGA color monitor: $529 
360K-byte floppy disk drive: $109 
40-megabyte hard disk drive: $849 

Documentation: —X User's manual, 102 pages 

Price: Basic system: $1999 
With 40-megabyte hard disk drive, 1.2-megabyte 
5V4-inch floppy disk drive, and EGA color 
monitor: $3499 


Wells American A *Star Il 


Wells American 

3243 Sunset Blvd. 

West Columbia, SC 29169 
(803) 796-7800 


21% by 17V4 by 6Va inches; 37 pounds 


Processor: Intel 80286, switchable among 6, 8, 10, and 
12 MHz (optional) with one wait state; also switchable 
between no wait states and one wait state for 6 and 8 MHz 
Memory: 1 megabyte, expandableto 16 megabytes 
Mass storage: One half-height 1.2-megabyte 514-іпсһ 
floppy disk drive or one 360K-byte floppy disk drive and 
one 30-megabyte hard disk drive 

Display: 12-inch monochrome; 80 characters by 25 
lines 

Keyboard: PC AT-style: 84 keys; 10 function keys; 
indicator lights for Caps Lock, Scroll Lock, and Num 
Lock keys; RT PC-style: 101 keys; 12 function keys; 
indicator lights for Caps Lock, Scroll Lock, and Num 
Lock keys 

VO interfaces: Eight slots; two ІВМ PC-compatible, six 
PC AT-compatible; two serial ports; one parallel port; 
one game port 


PC-DOS 3.1: $85 
360K-byte floppy disk drive: $130 
30-megabyte hard disk drive: $855 
Monochrome monitor: $105 
Video display card and parallel port: $95 
I/O adapter card: $85 
12-MHz capability: $395 
Multiuser Network Operating System: $395 
A*Star Il Network adapter card: $395 


A*Star Il Network adapter/amplifier card 
(required for a workstation net with more 
than 32 stations): $495 


User's manual, 23 pages 


Basic Model 300 with 30-megabyte hard disk 
drive, /О adapter card, and 1 megabyte 


of RAM: $2295 
Basic Model 300 with А“ Star Il Network adapter 

card, monochrome graphics adapter, and 
monochrome monitor: $2890 


one, which lights when the computer is 
running at 12 MHz, anda red one, which 
lights when the hard disk is in use. 

The more I used SmartVu, the better I 
liked it. Some applications require long 
periods of disk use, and it's comforting to 
see that the disk and the computer are 
both really working. 


Inside the 286? 
The 286"? has a traditional IBM-style in- 
terior layout. It has eight expansion slots, 
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six of which are 16-bit slots. Тһе ma- 
chine that I reviewed came with the maxi- 
mum of 1 megabyte of memory on the 
motherboard. The 256K-byte, 100-nano- 
second memory chips are soldered in 
place, so you'll need to have PC's 
Limited repair your machine if a RAM 
chip fails. 

Located near the left edge of the 
motherboard is a DIP switch used for 
configuring the system. It is very much 
like similar switches on other PC AT 


clones, but, ina nice touch, PC's Limited 
has printed the switch functions next to 
the switch. This means that you don't 
haveto dig out the manual every time you 
want to change display cards, for 
example. 

The 40-megabyte Micropolis hard disk 
drive is located in the center of the com- 
puter. To the right is the bay for the 1.2- 
megabyte floppy disk drive, and enough 
room is left over for two other half-height 
disk drives, tape drives, or additional 
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The graphs for Disk Access in BASIC show how long it takes to write and then read a 64K- 
byte sequential text file to a 30- or 40-megabyte hard disk. (For the program listings, see 
BYTE's Inside the IBM PCs, Fall 1985, page 195.) The Sieve graph shows how long it 
takes to run one iteration of the Sieve of Eratosthenes prime-number benchmark. The 
Calculations graph shows how long it takes to do 10,000 multiplication and 10,000 divi- 
sion operations using single-precision numbers. The 40K Format/Disk Copy benchmark 
was not performed because the computers had only one floppy disk drive. The 40K File 
Copy graph shows how long it takes to copy a 40K-byte file using the system utilities. The 
Spreadsheet graphs show how long it takes to load and recalculate a 100-row by 25- 
column spreadsheet in which each cell equals 1.001 times the cell to its left. The spread- 
sheet used was Microsoft Multiplan 1.06. Tests on the 28612 were done using MS-DOS 
3.1 and GW-BASIC 3.1. Tests on the A*Star ЇЇ were done using PC-DOS 3.1 and GW- 
BASIC 3.1. PC-DOS 3.2 and BASICA 3.2 were used for the 8-MHz IBM PC AT. 
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mass storage devices. 

The 286!? uses a 192-watt power sup- 
ply, which should be adequate for any in- 
ternal add-on equipment. The fan that 
cools this supply is louder than most, but 
it is not loud enough to cause distraction. 


Using the 28612 

The 28612 that I reviewed had an optional 
I/O adapter card with two serial ports, 
one parallel port, and one game port. 
Also included was PC’s Limited’s op- 


tional EGA video card and CGA/EGA 
color monitor. The monitor is manufac- 
tured by Mitsubishi and produces text and 
graphics that are crisp and easy to read. 

The keyboard has the same layout as 
the original PC AT design. The 10 func- 
tion keys are on the left side in two verti- 
cal columns of five, and the Ctrl key is in 
its traditional location next to the A key. 
The keyboard has a crisp touch with dis- 
tinct but unobtrusive audible and tactile 
feedback. 


SYSTEM REVIEW 


The 28612 has an extensive set of user- 
selectable routines available in ROM. 
You can access these by simply pressing 
the Ctrl-Alt-Return key sequence. This 
causes a menu to appear on the screen. 

The machine’s ROM menu allows you 
to run the Setup program, park the hard 
disk heads, and find out the meaning of 
the error codes on the SmartVu readout. 
You can also set up some special operat- 
ing conditions, such as not requiring a 
monitor or keyboard, or you can disable 
parity checking for RAM. All these capa- 
bilities are useful if you need to diagnose 
a problem. 

When you change the configuration of 
the 28612 (by adding more memory, for 
example), you get the same warning as 
you do on other PC AT clones; that is, 
you are alerted to the fact that the amount 
of memory actually in the machine and 
the amount of memory that the machine 
“thinks” it’s supposed to have are differ- 
ent. Also, as with most other machines, 
you're asked to press F] to continue. At 
this point, most other PC AT clones re- 
quire you to go through the setup menus 
and figure out how much memory you 
need to add. The 28612 also has a menu. 
But once you choose to make the memory 
adjustment, the computer takes care of 
the rest for you. The adjustment is made 
automatically, saved to the battery- 
backed CMOS RAM where configura- 
tion information is stored, and you are re- 
turned to MS-DOS. This is a procedure 
that other companies should consider for 
their machines. 


Getting Started 

Other than instructions for entering infor- 
mation about the configuration into 
memory, there’s little in the user’s man- 
ual about getting started with the ma- 
chine. The 28612 does not come with MS- 
DOS. In addition to the Setup program 
that is supplied on a disk for configuring 
the computer, you'll need a version of 
DOS and its manual to format and use the 
hard disk. I substituted Zenith’s MS- 
DOS version 3.1, and it worked fine. 


The A*Star П 

Like the 28612, the Wells American 
A*Star II is a fast, capable machine. 
While it lacks the flash of the front-panel 
display, it boasts the widest selection of 
microprocessor speeds of any machine 
I’ve used. The A*Star II comes with 6-, 
8-, and 10-MHz speeds as standard 
equipment. The 12-MHz speed capabili- 
ty is a $395 option. 

Changing speeds on the A*Star II is 
not as convenient as it is on the 28612, For 
the A*Star II, you have to run a program 
called Speed. You enter SPEED and a nu- 


continued 
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meric value for the proper speed (e.g., 
SPEED/12) at the system prompt. This re- 
turns a multiple tone that sounds a lot like 
something from a video game. You can 
do this from within a program, such as 
WordStar, only if the program will allow 
you to execute another program from 
within it. While this is a little more in- 
volved than the procedure for the 28612, 
it’s still practical. With many machines, 
you can change their speeds only with a 
switch, and you must reboot immediately 
thereafter. 


Inside the A*Star II 

At first glance, the interior of the A*Star 
II is very much like that of the 286!2. The 
motherboard has eight expansion slots, 
six of which have 16-bit connectors. The 
machine that I reviewed came with an op- 
tional adapter card with two serial ports, 
one parallel port, and one game port. The 
30-megabyte Seagate ST4038 hard disk is 
mounted in the center, flanked on the 
right by the 1.2-megabyte 54-inch flop- 
py disk drive. There is room fortwo more 
half-height floppy disk drives, tape back- 
up units, or hard disk drives. The power 
supply can handle a hefty 220 watts, 


SYSTEM REVIEW 


which should satisfy nearly any require- 
ment. 

Despite the similarities between these 
two machines’ interiors, there are also 
some important differences. The A*Star 
Ms RAM chips аге 256K-byte, 120-ns 
SIPs (single in-line packages). They are 
mounted on edge to conserve space. The 
first 512K bytes of RAM is soldered in 
place on the motherboard, and the re- 
maining 512K bytes of memory is sock- 
eted, allowing easy removal and 
replacement. 

A feature that will be appreciated by 
all-night hackers is that the batteries that 
power the A*Star II’s CMOS RAM аге 
four standard alkaline AA penlight cells. 
A box of these cells is included with the 
computer, and you can easily get replace- 
ments. This will save trouble for all users 
in the long run, because ordering batter- 
ies from the factory will no longer be nec- 
essary, and users won't have to call in a 
service representative to replace 
batteries. 

On the rear of the machine is a system 
reset switch. This is an important addi- 
tion that most clone companies are leav- 
ing off of their machines. With a reset 


switch, you have a chance of recovering 
your information if your software crashes 
and the machine does not respond to the 
Ctrl-Alt-Del key sequence. 


Using the A*Star П 

The A*Star II that I reviewed came with 
the optional monochrome monitor made 
by Wells American. The optional video 
display card is a clone of the Hercules 
graphics card. The result is crisp, clear 
text and excellent graphics. The card is 
compatible enough with the Hercules 
card to run Lotus Freelance Plus without 
a hitch. 

Two keyboards are available for the 
A*Star II, one of which is a copy of the 
original IBM PC AT keyboard, and the 
other is a faithful copy of the 101-Кеу en- 
hanced keyboard that is on the current PC 
AT. The 84-key keyboard that came with 
my review unit was defective, and it 
caused double characters to show up from 
time to time. А new keyboard solved the 
problem. The Wells American keyboards 
have more obvious tactile and audible 
feedback than the 2861275, but they are 
not loud enough to be objectionable. 

- Like the 286!2, the A*Star II handles 


Using the A*Star II LAN 


W ells American bills its A*Star II 
as a multiuser business machine. 
One of the reasons for this label is the 
local-area network that the company 
produces for use with the A*Star II. 
Wells American included an A*Star II 
Network adapter card and a coaxial 
cable with theunit I used for this review. 
I tried it out using the A*Star II as the 
file server and the PC's Limited 28612 as 
a workstation. I also attempted to add a 
Zenith Z-148 to the network as a second 
workstation. 

The Wells American Multiuser Net- 
work Operating System is a baseband 
LAN with a data transfer rate of 1.25 
megabits per second. This is slightly 
faster than the 1-megabit-per-second 
Corvus Omninet and about one-eighth 
the speed of the 10-megabit-per-second 
3Com version of Ethernet. It is not Net- 
bios-compatible. 

Of course, the actual speed at which 
data will transfer depends on many fac- 
tors besides the raw capabilities of the 
hardware. Factors that slow a network 
down include the number of users, the 
capabilities of the network software, and 
the level of traffic on the network. As a 
result, most 10-megabit-per-second net- 
works 1 arely transfer information faster 
than half their potential speed. 
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The Wells American LAN will sup- 
port 256 independent users with a maxi- 
mum of 254 workstations, and it will 
support up to 250 megabytes of disk 
space. It costs only $395 per worksta- 
tion. Of course, you have to add the cost 
of an A*Star II computer, since the net- 
Work requires that the A*Star II be dedi- 
cated as a file server. 


Setting Up 
The preliminary manual states that the 
network is designed so that any user can 
set the network up and use it. The inter- 
face boards are, according to Wells 
American, easy to install. Given the 
proper instructions, they may well be. 
Unfortunately, I tried to use this net- 
work with the preliminary documenta- 
tion. Pictures, drawings, and examples 
would have been welcome. Because of 
this, my installation of the network was 
not entirely successful. 

I did getthe network to run, however. 
I was able to set up the A*Star II as the 
file server, and the PC's Limited 286" 
functioned as the workstation. I was able 
to move files to the server and run pro- 
grams from there. I was not able to get 
the Zenith Z-148 to function as a work- 
station, however. It refused to recognize 
the existence of the network. I don't 


know if this was due to a compatibility 
problem with the Z-148 or with the 
LAN. [Editor's Note: Wells American 


_ Says it has not heard of any compatibility 


problems with its LAN during installa- 
tion on other brands of computers 

I was able to set up a variety of disk 
partitions on the A*Star II, ranging from 
disk G: to disk K:. The disk F: partition, 
which was supposed to be availi »le, re- 
fused to format. The network is de- 
signed to give each user access to as 
many as four public areas of the server's 
disk, as well as an additional four private 
areas. Again, this may have been a prob- 
lem with the documentation or my in- 
stallation. [Editor's note: Wells Ameri- 
can said it did not know what caused the 
problem.] 


Is It Worthwhile? 

Setting up a network is one area in which 
even an experienced user needs detailed 
instructions and plenty of examples. In 
addition, a new user needs easy access 
to technical support. The instructions in 
the preliminary manual are sketchy at 
best. Fortunately, the help rrum Wells 
American is good. Still, youshould con- 
sider your personal skills in this area be- 
fore you take on the task of becoming a 
network administrator. 


changes in configuration with aplomb. 
While the procedure for the A*Star II is 
slightly different, you still must press the 
Fi key and proceed to the setup menu in 
ROM. As with the 28612, the A*Star II 
takes care of making the changes in con- 
figuration; you need only give it permis- 
sion to do so. 


Getting Started 

Included with my A*Star II was the sys- 
tem setup disk and a copy of IBM’s PC- 
DOS 3.1. Wells American offers PC- 
DOS 3.1 as an option for $85. There is 
specific information in the hardware 
manual about getting the compute. run- 
ning, but without the PC-DOS manual, a 
novice user wouldn’t have enough infor- 
mation to format and use the hard disk 
drive. My review machine also came 
with the optional Multiuser Network Op- 
erating System for Wells American’s 
local-area network, as well as drivers for 
the monochrome graphics card. 


Documentation and Service 

Neither of these computers excels in the 
completeness of its documentation. Of 
the two, however, the 28612 has the supe- 
rior user's manual. This is not to say that 
the A*Star II’s manual is inadequate, but 
that it contains the minimum information 
necessary. 

The A*Star II user's manual is only 23 
pages long. It includes a number of draw- 
ings that clearly illustrate the procedures 
being covered, and basic operations are 
explained. Also included is a discussion 
of some of the initial steps necessary for 
setting up the system with PC-DOS. 

The 28612 user's manual also contains 
all the information you need to set up and 
operate the system. In addition, it gives 
clear explanations of troubleshooting, 
adding accessories, and a description of 
operations supported by the ROM. Re- 
grettably, it also contains some errors in 
its description of the SmartVu functions. 
A function called SmartVu Scan, a bar 
graph display that is available on other 
PC's Limited computers, such as the 
286% and the 286!9, was not available on 
my review machine. 

Neither PC's Limited nor Wells Amer- 
ican has a large national dealer network. 
In situations such as this, service is al- 
ways a concern. Wells American has re- 
tained the RCA service organization to 
provide repairs of its equipment. RCA 
service is widespread, so service should 
be readily available. PC's Limited 
doesn't offer third-party service, but it 
does offer to help resolve problems over 
the phone when you call its toll-free num- 
ber. When this will not work, you must 
ship the computer back to PC's Limited's 
service facilities. The company says that 
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you need to call for a return authorization 
before shipping your computer. 

The benchmark times for these ma- 
chines were very similar—within a few 
tenths of a second of each other. I per- 
formed benchmarks on the hard disks 
only and used a larger spreadsheet devel- 
oped for faster machines for the Spread- 
sheet benchmarks. 

The times obtained for these tests echo 
the closeness of the times in the other 
tests. The results for the Sieve and Calcu- 
lations benchmarks show these machines 
to be almost twice as fast as the 8-MHz 


IBM PC AT. For the complete bench- 
mark results, see page 231. 


The Final Verdict 

I enjoyed working with both of these ma- 
chines. Of the two, I preferred the PC's 
Limited 28612. primarily because of the 
SmartVu readout and the ease of chang- 
ing speeds. However, I was concerned 
with the limited service arrangements. 
Frankly, I would not refuse either ma- 
chine if I had to work with one on a regu- 
lar basis. These machines perform well, 
and they are quite fast. W 


Arity/Prolog. Not for the meek. But arity/ 
Prolog? is for you...if you hunger for the power to create 
sophisticated programs right on the IBM? PC. Everything 
from weather prediction and process control systems to 
database design and medical diagnostic software. 

It's for you if you're already building programs on the 
PC and now want to do things you've never done any- 
where but on a VAX™ or mainframe. And it's for you if 
you ve read all about the new programming technologies 


andare ready to start coding. 


Whatever your need, Arity/Prolog offers a total 
development environment including Arity/SQL and 
Arity/Expert. It even has an open architecture so you 
can work with other languages and software packages. 

So if you're ready to boldly face the future of program- 
ming now, write for more information and an Arity power 
mask: Arity, 30 Domino Dr., Concord, MA 01742. Or 


call 1-800-PC-Arity (in MA 617-371-1243). — 
LEN 5 
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MICROSERVE GUARANTEES THE LOWEST PRICE 


FOR QUALITY COMPATIBLES OR YOUR MONEY BACK!” 


STANDARD FEATURES: 


| 


Ме ий. 
СОМРІ ЕТЕ! 5 
With One 360k Floppy =" 
апа Опе 20МЬ Нага Опуе - 


ONLY $959 


Requests For Bids 
on High Volume 
Orders Welcomed 


STANDARD FEATURES: 


IBM PC/XT Compatible IBM AT Compatible High Resolution Amber TTL Monitor 
4/8 MHZ CPU speeds 6/10 MHZ speeds Hercules Compatible Graphics Card 
640k RAM Memory 1Mb RAM Memory On-Board Clock/Calendar 

One High Density 1.2 Mb Diskette Drive 
Hard/Floppy Disk Controller Card 

200 Watt Switching Power Supply 


FCC Approved Chassis 
Enhanced AT Style Keyboard 


CALL MICROSERVE FOR QUOTES 


Two 360k Diskette Drives 


150 Watt Switching Power Supply 


FCC Approved Chassis 
AT Style Keyboard 
High-Resolution Amber Monitor 


Hercules Compatible Graphics Card 


Parallel Port 
(ser Manual 
Complete and Ready to Run! 


HARD DRIVES 


Seagate 20Mb w/contr. 57225... $335 
Seagate 30Mb w/contr. 5Т238.... 389 


Seagate 20MbforATST225 ..... 289 

Seagate 30Mb for AT ST4038 ....529 

Seagate 40Mb for AT ST251 ..... 629 

Seagate 80Mb for AT ST4096 ....929 
MONITORS 

Amber TTL w/Tilt Swivel Base ... 5119 

Color RGB Monitor ............. 279 


TERMS: All prices subject to change 
without notice. Shipping is FOB Phoenix, 
AZ. Minimum shipping charge is $2.50. 
UPS C.O.D. is $3.00 additional. Arizona 
residents only, add 6.7% sales tax. Allow 
extra two weeks shipping time when paying 
by personal or company check. No extra 

ge for MasterCard or Visa orders. All 
shiprnents sent insured. A Returned Materi- 


Parallel Port 

User Manual 

LAN 5 MultiXIser Ready 
Complete and Ready to Run! 


ON CONFIGURATION OF YOUR CHOICE 


| 4 i ] 
d 3 di қ. қ i T zu "IN m Y Nh ғ Чы 
1 ^ d 
1 ! TOUS 1 4 " | 1 
2 Ш л We 4 » - | | 
1 r Е \ i r % 1 "cR. шы p B ы mf 
| 4 t / > iar же, UN a parti E ~ 
! т) | ^ А 1 ; 1 3 . y fi / ` p 
L 2 $ 2 " d қ ^ й 1 P 1 


| А 


000» PURCHASE WITH CONFIDENCE! 


PRINTERS Here is our commitment to you: 
Panasonic 10801............ $219 30 Day Money-Back Gua ntee — /f you are not 
Panasonic 10911.......... ... 269 satisfied with any item you purchase from MicroServe, 
Okidata 182 ..... IDE 229 you may return it within ЗО days of the date of shipment 
Okidata 1927 ЕЕЕ L 220 for a full refund. Returns must be “as-new”, not modified 
лн) Sar, A a - 359 or damaged, with all warranty cards, manuals, and 
Citizen MSP10...............279 original packing intact, and must be pre-authorized by 
Citizen MSP20. NEC 31 5 MicroServe, and be shipped prepaid and insured 

itizen М5Р15............... One Year Limited Warranty — MicroServeCo n 
ED ERE? АЛА ы eie 482 warrants the products it manufactures to be from 
Tashiba PME ........0a. Қо defects in materials and workmanship for a period of 
Toshiba РЗ51Ш.............. 929 = one year from the date of shipment, During this one year 


al Authorization number obtained from 
MicroServe in advance must be shown on 
the shipping label for all returns. 


All systems are bumed-in and tested for 24 
hours. We configure systems boards, set u 
switches, format hard drives, perform 
diagnostics, and check the system with 
your monitor. All systems are FCC approved: 
Class 15J, Part B. 


IBM РС/ХТ and АТ are registered trademarks of IBM Corp. 
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period, MicroServe will repair or replace, at its option, 
any defective products or parts at no additional c е, 
provided the product is returned, aire and insur- 
ance prepaid, to the MicroServe repair facility. 


000000000000000000000 
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] | | 
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(In Arizona, Call: 1-252-0017) 


Inquiry 186 for End-Users. Inquiry 187 for DEALERS ONLY. 


HARDWARE REVIEWS 


Turbo-Amiga 


The Turbo-Amiga add-on pack- 
age for the Amiga 1000 by 
Computer System Associates 
(CSA) consists of Motorola’s 
68020 processor, a 68881 math 
coprocessor, and 512K bytes of 
32-bit-wide RAM for $3670. 
The Turbo-Amiga connects to the expan- 
sion slot of the Amiga 1000 and essential- 
ly takes over the machine when it runs. 
Housing for the processor and memory 
cards is provided by a five-slot Zorro- 
compatible expansion box, which is 
called the Turbo Chassis, with a 100-watt 
switching power supply and cooling fan. 
(Zorro is a bus standard designed by 
Commodore that expands the 86-pin ex- 
pansion slot to a 100-pin backplane.) One 
slot on the Chassis is occupied by the 
68020/68881 processor board, and an- 
other is taken up by the 512K-byte mem- 
ory board, leaving three slots for other 
expansion options. 

CSA also offers a 2-megabyte 32-bit- 
wide memory board, an SCSI (small 
computer system interface) hard disk 
controller, and 20-, 40-, or 80-megabyte 
hard disks to fit inside the Turbo Chassis. 
Also available is a removable portable Se- 
cure Data Cartridge (essentially a self- 
enclosed 20-, 40-, or 80-megabyte hard 
disk) for applications in which security or 
portability of data is necessary. [Editor’s 
note: CSA also offers a board with a 
68020 processor and a 68881 copro- 
cessor, as well as a 32-bit 512K-byte or 
2-megabyte memory board for the Amiga 
2000. The processor board fits into the 
2000's processor slot, and the memory 
boards fit into the Amiga bus slot. These 
products will be available when Commo- 
dore begins shipping the Amiga 2000.] 


Hardware and Software 

The Turbo-Amiga's 32-bit 68020 proces- 
sor runs at 14.28 MHz, twice the speed 
of the Amiga's 32-/16-bit 68000. An- 
other increase in speed is possible using 
the Turbo-Amiga's 32-bit-wide memory, 


allowing you to fetch a 32-bit memory ` 


value with one 68020 processor access 


Warren Block 


A peripheral for 


the Amiga 1000 that’s actually 


another computer 


rather than the two required for the 16- 
bit-wide Amiga 1000’s RAM. The data- 
bus connection between the Amiga 1000 
and the Turbo-Amiga is only 16 bits 
wide, so any transfer of data between the 
two devices will not benefit from the use 
of the Turbo-Amiga’s memory. Addi- 
tionally, graphic images must be located 
in the 16-bit-wide memory on the Amiga 
1000 for the blitter chip to address them. 

The Turbo Chassis is a 10- by 9-inch 
metal box that is the same beige color as 
the Amiga and has large rubber feet on 
the bottom. On the front are two LEDs: 
One is a power indicator, and the other 
shows when the internal hard disk is 
being accessed. The latter is unused 
when the hard disk option is not present 
(as was the case with the review unit I ex- 
amined). Four vertical slots in the front of 
the box allow air circulation for the inter- 
nal boards. The construction is rugged 
and somewhat utilitarian. 

Included with the Turbo-Amiga is a 
32-inch floppy disk with programs for 
enabling and testing the Turbo-Amiga: 
ABasiC version 1.0 (Metacomco’s 
BASIC interpreter that was originally 
packaged with the Amiga), BASIC pro- 
grams for testing the Turbo-Amiga’s 
memory and 68881 math coprocessor, 
and a public domain program that plots 
Mandelbrot graphics. 

The documentation provided with the 
unit that I reviewed consisted of two bind- 
ers with photocopied instruction sheets 
prominently marked “Preliminary.” The 
sheets were copies of various articles de- 
scribing the 68020 and 68881 chips; en- 
gineering drawings of the chassis, pro- 
cessor, and memory boards; and 
benchmark times and listings. The sec- 
tions describing the installation and use 
of the Turbo-Amiga were terse, but, con- 


sidering the ease with which 
you can install the hardware, 
they were sufficient. [Editor’s 
note: The documentation now 
provided with the Turbo-Amiga 
consists of two manuals: 68020 
Turbo User’s Manual and 
68020 Turbo User's Manual and Illus- 
trated Parts List. ] 


Installation and Use 

To connect the Turbo-Amiga, you re- 
move the plastic cover to the Amiga 
1000’s expansion port and slide the 
Turbo-Amiga’s connector into it. This 
makes the computer about 9 inches 
wider, which presents a problem if you 
own an external disk drive, as the Turbo- 
Amiga occupies the area where the drive 
normally rests. However, you can resolve 
this problem and save space by setting the 
external disk drive vertically on top of the 
Amiga 1000 between the monitor and the 
Turbo-Amiga. 

The documentation warns that you 
should always apply power to the Turbo- 
Amiga first instead of to the Amiga 1000, 
lest you damage both machines. The sim- 
plest way to accomplish this is by plug- 
ging the Amiga 1000 and the monitor into 
the electrical outlets provided on the back 
of the Turbo Chassis. 

My initial experiences with the Turbo- 
Amiga were frustrating:The system 
would usually, but not always, crash 
when I loaded another disk into the disk 
drive. The documentation warned that 
some Amigas might require a small hard- 
ware patch to work correctly with the new 
equipment due to inadequately grounded 
chips on the Amiga’s Kickstart RAM 
daughterboard. Installing the patch voids 
the warranty on the Amiga, but, since 
mine had expired, I went ahead and in- 
stalled it. The patch consisted of solder- 

continued 


Warren Block (1921 5th St., Apt. 3, 
Rapid City, SD 57701) is a freelance 
writer who has been interested in com- 
puters since 1979. 
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Turbo-Amiga 


Туре | ТРЕНЕР DISK ACCESS ІМ BASIC (ІМ SECONDS) 
Expansion chassis with a 68020 WRITE READ 


processor, a 68881 math coprocessor, 


and 512K bytes of RAM for the n ? к» " ji о n ki т v m 
Commodore Amiga 1000 
9 anm — 
Company м 
Computer System Associates Inc. 
7564 Trade St. 
San Diego, CA 92121 


(619) 566-391 1 BASIC PERFORMANCE (IN SECONDS) 
Size SIEVE CALCULATIONS 


10 by 9 by 834 inches; 11 pounds [—1 E UR ер T | ni T < T T 
Components 

Processor: 14.28-MHz Motorola 

68020 with 68881 math coprocessor | | 


Memory: 512K bytes of 100- 
nanosecond, 32-bit-wide RAM 


Chassis: Five-slot Zorro backplane SYSTEM UTILITIES (IN SECONDS) 
with 100-watt switching power supply and 40K FORMAT/DISK COPY 40K FILE COPY 
fan 0 10 20 30 40 50 


Software 

One 3Ve-inch disk with ABasiC 1.0 
and utility, test, and demonstration 
programs; not copy-protected 


Options 
2-megabyte 32-bit static memory SPREADSHEET (IN SECONDS) 
board: $3995 RECALCULATE 
SCSI hard disk controller: $745 
20-megabyte hard disk: $945 
40-megabyte hard disk: $2200 
80-megabyte hard disk: $2300 
20-megabyte Secure Data 
Cartridge: $895 
ы rc $3895 ши AMIGA 1000 ша TURBO-AMIGA 
80-megabyte Secure Data 
Cartridge: $4090 
Turbo Chassis for Secure Data 
Cartridge: $995 
Amiga 2000 products: 


68020/68881 processor board: $1480 
512K-byte 32-bit static memory 


board: $1295 The graphs forDisk Access in BASIC show how long it takes to write and then read a 64K- 
2-megabyte 32-bit static memory byte sequential text file to a blank floppy disk. (For the program listings, see ВҮТЕ 5 /nside 
board: $3995 the ІВМ PCs, Fall 1985, page 195.) The Sieve graph shows how long it takes to run one 
iteration of the Sieve of Eratosthenes prime-number benchmark. The Calculations graph 
Documentation shows how long it takes to do 10,000 multiplication and 10,000 division operations using 
68020 Turbo User's Manual single-precision numbers. The System Utilities graphs show how long it takes to format 
68020 Turbo User's Manual and and copy a 40K-byte file using the system utilities. The Spreadsheet graphs show how 
illustrated Parts List long it takes to load and recalculate a 25- by 25-cell spreadsheet in which each cell 
equals 1.001 times the cell tp its left. The Calculations benchmark had to be modified (the 
Price DEFSNG statement was removed) before it would run. Tests were run using Kick- 
68020/68881 processor board: $1480 start(Workbench 1.2. The spreadsheet used was Lattice's Unicalc 1.0; Metacomco's 
512K-byte 32-bit static memory ABasiC 1.0 was used for all BASIC tests. Note: The System Utilities times originally re- 
board: $1295 ported in the Amiga 1000 review (October 1986 BYTE, page 234) are in error. The cor- 
Turbo Chassis: $895 rect times are presented here. 
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ing а jumper between three points on the 
daughterboard, and this operation cured 
the problem. Although the modification 
should be unnecessary on most Amigas, 
individuals who know their way around 
with a soldering iron should have no 
problems with it, although you should 
check with CSA to confirm that the patch 
is necessary before trying it. This is be- 
cause there is no pattern to the problem: 
It can plague a new or an old Amiga 
1000. 

When the Turbo-Amiga andthe Amiga 
1000 are turned on in sequence, the 
Turbo-Amiga’s 68020 processor takes 
control of the bus, disabling the Amiga’s 
68000. At this point, running the 
CSAMemon program included on the 
disk enables the memory in the Turbo- 
Amiga, allowing it to realize its full speed 
potential. You can modify the Startup-Se- 
quence script file to call CSAMemon 
every time you boot the machine. 


Performance 

The Mandelbrot graphics program pro- 
vided оп the disk 15 a good example of the 
power of the 68020/68881 combination. 
A normal Amiga can plot the demonstra- 
tion graphic in about 50 minutes; in con- 
trast, the Turbo-Amiga runs it in about 3 
minutes. 

For more precise measurements of 
performance, I ran various benchmarks 
in three languages: FORTRAN, Modula- 
2, and the BASIC system tests normally 
performed for a system review. See page 
000 for the BASIC benchmark results and 
table 1 for results of the FORTRAN and 
Modula-2 Sieve benchmarks. The 
"Products Used" text box provides more 
information on the compilers I used for 
the tests. Both the Amiga 1000 and the 
Turbo-Amiga had 512K bytes of internal 
memory and two disk drives, and I used 
Kickstart/Workbench 1.2 in all cases for 
consistency. 

The Spreadsheet benchmark results 
hint at the kind of performance increase 
you canexpect from programs not written 
expressly for use with the Turbo-Amiga, 
as was the case with the spreadsheet I 
used (Lattice's Unicalc 1.0). Not only 
did the Spreadsheet Recalculate run more 
than three times faster than normal, but 
the Spreadsheet Load time was cut by 
about two-thirds. 


Benefits and Drawbacks 

Most operations I performed with the 
Turbo-Amiga in place were noticeably 
snappier. Using the Command Line In- 
terface (CLT) became much quicker and 
more responsive. Program compile times 
were reduced, although the compilers 
tested were restrained by the amount of 
necessary disk I/O. Adding one of the op- 
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tional hard disks to the Turbo Chassis 
would help speed things up more, as 
would the addition of more memory to 
the unit. 

One recurrent problem I had was soft- 
ware incompatibility; some of the opera- 
tions that are performed by the 68000 
without question are restricted in the 
68010 and 68020. [Editor’s note: Such 
operations modify the status register, and 
Motorola made them privileged to prop- 
erly support the virtual machine mode in 
the 68010 and 68020. A few of these op- 


erations are MOVE SR, <ea>, MOVE <ea>, 
SR, ANDI <data>, SR, and EORI <data>, 
SR.] Executing a restricted instruction 
causes a Software Error_Task Held 
message, after which the computer resets 
itself. The few programs that had this 
problem were either old or from the pub- 
lic domain. Since Commodore has 
warned developers to keep code compati- 
ble with the 68010/68020 processors, 
this problem will most likely be short- 
lived. Some programs with this problem 

continued 


Products Used 


bsoft (4268 North Woodward, 

Royal Oak, MI 48072, (313) 549- 
7111) makes FORTRAN and BASIC 
compilers for the Amiga, Atari ST, and 
Macintosh. Absoft lent me a copy of its 
FORTRAN/020 version 2.24 compiler 
for use with the Turbo-Amiga. FOR- 
TRAN/020 is a complete implementa- 
tion of FORTRAN 77 for the Amiga and 
costs $495. It generates code optimized 
for the 68000 and 68020 microproces- 
sors, includes a debugger, and has a li- 
brary for use with the 68881 math co- 
processor. It is source-compatible with 
Absoft's FORTRAN compilers for the 
Atari ST and Macintosh. I was pleased 
with the quality and ease of use of this 
product. If youpurchase a Turbo-Amiga 
for number crunching or scientific ap- 
plications, you should consider FOR- 


ТЕАМ/020 a necessity. 

The Modula-2 compiler I used was 
TDI Modula-2 version 2.20 (Devel- 
oper's version) from TDI Software Inc. 
(10410 Markison Rd., Dallas, TX 
75238, (214) 340-4942). It includes a 
complete library to interface with the 
Amiga's graphics, sound, and system 
routines. The compiler is available in 
several configurations: the Regular ver- 
sion ($99.95), the Developer's version 
($149.95), and the Commercial version 
($299.95). I had difficulty getting the 
Developer's version to work with the 
Turbo-Amiga; sometimes it ran smooth- 
ly, and other times it would cause a sys- 
tem crash. According to TDI, version 
3.0 of TDI Modula-2, which is now 
shipping, works with a 68010 or 68020 
processor. 


Table 1: FORTRAN and Modula-2 Sieve benchmarks. All times are in 
seconds. The two versions of the Sieve program used were identical except for 
the number of array elements. The Short Sieve (the version BYTE uses for 
benchmark tests) has anarray size of 7000 elements, while the Long Sieve's 
8191-element array is the same as that used in "Eratosthenes Revisited: 
Once More Through the Sieve,” in the January 1983 BYTE. Absoft's 
FORTRAN/020 version 2.2d and TDI's Modula-2 version 2.20 

(Developer's version) were used. Since there are no special provisions for 
using the 68020 or 68881 chips with the TDI Modula-2 compiler, the 
program was compiled and linked normally for both the Amiga 1000 and the 
Turbo-Amiga. When run with the Turbo- Amiga, Absoft's 68881 hardware 
floating-point math library (m81.rl) was linked to the program. For use on an 
Amiga 1000, the software floating-point library (f77.rl) was used. Both 

Sieve programs were modified to run 100 iterations (rather than the normal 
10) to make measurement of execution speed more accurate. The execution 
times were then divided by 10 to provide the results shown. 


Short Sieve Long Sieve 
FORTRAN Modula-2 FORTRAN Modula-2 
Amiga 1000 5.6 5.9 6.5 6.9 
Turbo-Amiga 1.0 1.4 1.2 1.7 
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are usable with the public domain Deci- 
GEL program, which attempts to correct 
code with operations illegal to the 68010 
and 68020. [Editor’s note: For more in- 
formation on DeciGEL, see the review 
"Public Domain Software for the Amiga ” 
by Warren Block in the February BYTE.) 

Another problem was that Amiga 
BASIC would not run correctly with the 
Turbo-Amiga enabled. For example, al- 
though Amiga BASIC would start proper- 
ly, I could not load a file; instead, I got a 
File not found error message, even 
though the file existed. According to 
Commodore, the reason this error occurs 
is that Amiga BASIC uses only 24-bit ad- 
dressing, and loading Amiga BASIC into 
a 32-bit address space on the Turbo- 
Amiga’s memory board causes the 
errors. CSA provides ABasiC with the 
Turbo-Amiga for this reason, but it is in- 
compatible with Microsoft BASIC. Since 
practically all the BASIC programs avail- 
able in the U.S. are written with a Micro- 
soft interpreter, this limits the availability 
of BASIC software. 

You can use Amiga BASIC on the 
Turbo-Amiga by disabling the 32-bit 
memory, which is done by simply not 
running the CSAMemon program when 
you start the computer. However, Ї still 
found an Amiga BASIC program, Obj- 
Edit, that caused crashes that didn’t oc- 
cur when the Turbo-Amiga was dis- 
connected. 


The Bottom Line 

Rather than looking at the Turbo-Amiga 
package as an upgrade to the Amiga, it’s 
more appropriate to think of it as an ex- 
tremely high performance Amiga clone 
from another company. The Turbo- 
Amiga has some incompatibilities with 
the regular Amiga, such as the problems 
with Amiga BASIC, but the inability to 
use Amiga BASIC won’t bother those 
who want to run only calculation-inten- 
sive programs in FORTRAN. 

Although the combination of the 
Amiga and the Turbo-Amiga upgrade is 
somewhat high-priced for a microcom- 
puter ($4965, which includes 512K bytes 
of 32-bit RAM for the Turbo-Amiga and 
a $1295 list price for an Amiga 1000), its 
performance is in the range of a much 
more expensive minicomputer. For ex- 
ample, compare the FORTRAN Long 
Sieve benchmark times in table 1 to those 
in "Eratosthenes Revisited: Once More 
through The Sieve" by Jim and Gary Gil- 
breath in the January 1983 BYTE; the 
combination ofthe Turbo-Amiga and Ab- 
softs FORTRAN/O20 beats all the times 
listed for the УАХ-11/780 in the January 
1983 article. 

It is interesting to compare the Turbo- 
Amiga system to computers that use the 
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new 80386 chip. [Editor's note: For two 
examples of these computers, see the re- 
view "The ALR Access 386 and the Com- 
paq Deskpro 386” by Stanley J. Wszola 
and Curtis Franklin Jr. in the February 
BYTE.] In terms of performance, the 
Turbo-Amiga comes close to the 80386- 
based machines (29 seconds for the Sieve 
benchmark on the Turbo-Amiga versus 


21 seconds for the Compaq Deskpro 
386), and it adds the Amiga 10005 
graphics capabilities to the battle. 

Professionals in need of a well-made 
computer that combines the Amiga’s 
graphics prowess with the sheer compu- 
tational power of the 68020/68881 chip 
set should take a close look at the Turbo- 
Amiga. Ш 


Pick of the Litter 


William H. Murray and Chris H. Pappas 


With graphic user interfaces becoming 
more and more popular, a proliferation of 
companies are selling mice to traverse 
these interfaces. A mouse can simplify 
maneuvering around windowing environ- 
ments, such as Microsoft Windows or 
DESQview, paint programs, or com- 
puter-aided design programs, such as 
AutoCAD. Companies have come up 
with ways to add mouse support to pro- 
grams that were not originally designed 
to be used with a mouse. 

We’ve compared features of eight dif- 
ferent mice: the Microsoft Mouse ($175 
and $195 for the bus and serial models, 
respectively), the Logitech Bus Mouse 
($149) and C7 Mouse ($99), Mouse Sys- 
tems’ PC Mouse Bus Plus ($199), 
Summagraphics’ SummaMouse ($119), 
and The Torrington Company’s Manager 
Mouse models 1001C-IR ($229) and 
1001C-KF ($179). See table 1 for a com- 
plete list of features. 

These eight models are for use on the 
IBM PC, XT, AT, and compatibles; we 
tested all of them оп an 8-MHz PC АТ 
with 640K bytes of memory, an 8087 
math coprocessor, and one serial port. 
We’ll discuss the advantages and disad- 
vantages of two- and three-button mice 
and compare mechanical versus optical 
operation, as well as corded versus cord- 
less models. We’ll also take a look at the 
usefulness of the bundled software. 
We’ve noted the number of ICs used to 
build the mice; fewer chips probably 
mean higher reliability. We tested the 
mice with a variety of software packages, 
including WordPerfect, dBASE ІП, Lotus 
1-2-3, Reflex, Turbo Prolog, AutoCAD, 
Microsoft Windows, and DESQview. We 
had no trouble installing and running any 
of the mice with these programs. 


Interfaces 
Mice must have a hardware interface to 
the computer and a software interface to 


an application program. Each mouse 
comes with software that you install 
either at run time or boot time that tells 
application programs how to communi- 
cate with the mouse. The software con- 
trols the cursor position, and the mouse 
moves the cursor relative to the initial po- 
sition at start-up. 

Because the Microsoft Mouse was the 
first mouse for the IBM PC and compati- 
bles to gain widespread use, its software 
interface has become the de facto stan- 
dard. While other mice may provide an 
interface that is a superset of the Micro- 
soft Mouse driver software, they all pro- 
vide the ability to run software written for 
the Microsoft Mouse interface standard. 

The hardware interface between the 
mouse and the computer falls into two 
categories—serial or bus. Most compa- 
nies selling mice today offer both ver- 
sions, and each has advantages and disad- 
vantages. А serial mouse plugs into serial 
port 1 or 2 on the computer and sends 
data to the mouse software that the user 
installs. The serial mouse's speed of data 
transmission is limited by the data rate of 
the mouse software (1200 bits per second 
for all the mice we reviewed). The disad- 
vantage of the serial mouse is that it ties 
up one of your serial ports. The advan- 
tage is that it's easy to move between 
computers: You simply unplug it from 
the serial port of one and plug it into the 
serial port of the other. 

А bus mouse has its own interface card 
that plugs into a peripheral socket on the 
IBM PC, XT, or AT, so it does not tie up 
one of your serial ports. It transmits 
information in a parallel fashion. Its 
speed of data transmission is limited only 
by how fast the interface board can be 
polled, which is determined by the clock 
rate of the computer you are using. We 
found in practice that the faster speed of 
the bus mouse was not much of an advan- 

continued 
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Creating With 
Pictures LOressiona 
Just Got Easier! 
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The new Professional Image Board is a PC board which 
allows an ordinary home video camera (color or black- 
and-white) to be plugged into an IBM personal computer 
or IBM compatible. Now, live, fast action scenes can be 
instantly captured in full color and frozen. The frozen 
pictures can be computer enhanced feature by feature and 
stored on a floppy or hard disk. The frozen pictures can 
also be transmitted to any remote computer in the world 
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Unretouched frozen 
video image in full 
color. Captured with | 
ATronics’ Professional 
Image Board. 


SPECIFICATIONS 


e Resolution 512 x 256 capable е Works with ІВМ PC/XT/AT or 
of 32K different colors compatible 

* Adding text on the captured e Capture one picture in 1/60 
picture second from standard NTSC 

* Mixing external image with signal source (Regular video 


internal image in live mode camera, VCR, etc., or RGB 
e Adapter available for European camera) 
standard TV e Shows picture on analog 
monitor or TV 


See us at BOOTH #3822- 


С COMDEH/Spring '87 west нац. 
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MONITOR PRINTER 1830 McCandless Dr. Milpitas CA 95035 USA 
(408) 942-3344 TLX: 510-600-6093 FAX: (408) 942-1674 


For technical support in Southern California contact: 
CNT MARKETING 16580 Harbor Blvd. Ste. J Fountain Valley, CA 92780 
(714) 839-3724 
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HARDWARE REVIEWS 


Table 1: Summary of mouse 

features. Cord length sizes are in feet; 
pad sizes are in inches; 

resolutions are in dpi. For those mice 
where we reviewed two versions, 

the systems mentioned are compatible 
with both. The $149 price for the 
Logitech Bus Mouse now includes 
LogiPaint in addition to the other 
software listed. The Logitech C7 
Mouse is also available bundled 

with LogiMenu, Click, M 1-2-3 Shell, 
and Point for $119; for an 

additional $30, LogiPaint is 
included. The Manager Mouse 
1001C-KF is available for $139 
bundled with mouse-driver 

software only. In March, Mouse 
Systems introduced a new model of 
its PC Mouse Bus Plus, which, 
according to the company, is more 
reliable. It does not come bundled 
with PC Paint Plus and costs 

$179. Summagraphics now offers a 
SummaM ouse that doesn't require 

an external power supply. Call the 
individual companies for the latest 
prices and configurations. 


tage over the serial mouse, because mov- 
ing a mouse fast enough to hit the 1200- 
bps limit is unlikely. A drawback of the 
bus mouse is that, to move it between two 
computers, you have to open the ma- 
chine, pull out the interface card, and in- 
stall it in the other computer. 


Movement Detection 
There are two ways in which mice can de- 
tect movement: by use of either a variable 
resistor or a data encoder. Of the eight 
units reviewed, the Microsoft Mouse is 
the only one that employs variable resis- 
tance. As the mouse moves, electronic 
circuitry detects a change in resistance 
because the trackball is connected to a 
potentiometer. The circuitry passes that 
information to the mouse software, which 
the user has already installed. The accu- 
_Tacy of the mouse is dependent on the lin- 
earity of the two variable resistors (one 
for horizontal and one for vertical direc- 
tions). The disadvantage of a mechanical 
mouse is that the trackball can pick up 
dust and dirt from the desktop. 

All the other mice use some sort of di- 
rect data encoding for detecting move- 
ment. This involves sending “тпаКе-апа- 
break” signals from the mouse to the 
port—a digital form of encoding that 
tends to be more precise than the analog 
encoding of variable resistors. 

A mouse can generate this make-and- 
break information in different ways. Op- 
tical mice, such as the SummaMouse and 
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Company Name 


Microsoft Corp. 


16011 Northeast 36th Way Bus 

PO. Box 97017 

Redmond, WA 98073 Serial 

(206) 882-8080 

Logitech Inc. Logitech 

805 Veterans Blvd. Bus Mouse 

Redwood City, CA 94063 

(415) 365-9852 C7 Mouse 

Mouse Systems Corp. PC Mouse 

2600 San Thomas Bus Plus 
Expressway 

Santa Clara, CA 95051 

(408) 988-0211 

Summagraphics Corp. SummaMouse 


777 State Street Ext. 
Fairfield, CT 06430 
(203) 384-1344 


The Torrington Co. 


59 Field St. 1001C-IR 
PO. Box 1008 
Torrington, CT 06790 1001C-KF 


(203) 482-9511 


the PC Mouse Bus Plus, require a special 
pad for operation, and they detect motion 
by the interaction of a light beam and a 
detector, which are located іп the mouse, 
with the reflection of the light from the 
grid pattern on the pad. Optical mice pro- 
vide the most trouble-free operation, 
since there are no wheels or balls to get 
clogged with dust or dirt. 

Optomechanical mice require no spe- 
cial pad for operation. In these mice, 
movement is transmitted to a rotating 
wheel that has a special code on it. The 
Logitech Bus Mouse and C7 Mouse, the 
only optomechanical mice of the eight, 
use an encoding wheel to chop a light 
beam, sending coded make-and-break in- 
formation to the port. The Manager 
Mouse, which is purely mechanical, uses 
a similar concept, but, instead of a light 
beam, it uses an encoding wheel with a 
conducting metal pattern. Special spring 
wires rub against the conducting metal 
pattern and send the coded make-and- 
break information. 


Microsoft Mouse 

The Microsoft Mouse is a two-button 
mouse. Most vendors writing software 
with mouse support will make sure that 
their software works with the Microsoft 
Mouse. Also, most software available to- 
day requires only a two-button mouse; 
generally, software requiring three but- 
tons is developed only by vendors of 
three-button mice. 


Microsoft Mouse: 


Manager Mouse: 


Price Type Buttons 
$175 Mechanical 2 
$195 Mechanical 2 
$149 Optomechanical 3 
$99 Optomechanical 3 
$199 Optical 3 
$119 Optical 3 
$229 Mechanical 3 
$179 Mechanical 3 


Internally, the Microsoft serial and bus 
mice differ greatly, although both offer a 
resolution of 200 dots per inch. First, the 
serial mouse has two surface-mounted 
ICs that encode and send the information 
on mouse movement. The ICs are not 
necessary in the bus mouse because the 
separate peripheral board interfaces the 
resistor readings to the computer. These 
mice require only minor cleaning. 


Logitech's Mice 

With regard to hardware, Logitech's C7 
Mouse is our favorite. This three-button 
mouse offers a resolution of 200 dpi. It 
has a high-quality rubber-coated track- 
ball, just like that of the Microsoft 
Mouse, which moves easily over almost 
any surface. But, unlike that of the 
Microsoft Mouse, its trackball rotates 
two optical encoding wheels instead of 
variable resistors. The Logitech C7 thus 


- offers the advantage of a smooth-rolling 


trackball, eliminating the need for a spe- 
cial pad to roll the mouse on, while giv- 
ing the user the precision and reliability 
of an optical mouse. The C7 Mouse con- 
tains two ICs and has a 6-foot cord. Logi- 
tech's Bus Mouse has a peripheral board 
with 19 small ICs. The mouse itself con- 
tains one IC and has a 4-foot cord. 


PC Mouse Bus Plus and 
SummaMouse 

Both the PC Mouse Bus Plus and the 
SummaMouse are three-button optical 
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Cord Pad Additional 
Interface Power Connector length size Resolution Systems bundled software 
Bus Internal 9-pin round 5 None 200 IBM PC, XT, AT, 100 Microsoft Paintbrush, 
custom percent compatibles; Show Partner 
Serial Internal 25-pin and 9-pin 5 None 200 IBM 3270 PC; Ofivetti Microsoft Paintbrush, 
D shell M24 Show Partner 
Bus Internal 9-pin D shell 4 None 200 IBM PC, XT, AT, and LogiMenu, Click, М1-2-3 
compatibles Shell, Point 
Serial Internal 9- ог 25-pin 6 None 200 LogiMenu, Click, M1-2-3 
D shel Shell, Point 
Bus Internal 9-pin D shell 5 7% by 9 100 IBM PC, XT, АТ, and PC Paint Plus, Designer 
compatibles Pop-up Menu 
Serial External 9- ог 25-ріп 5 10/2 by 9 100 IBM PC, XT, AT, and None 
D shel compatibles 
Serial External 25-pin and 9-pin Infrared None 100 IBM PC, XT, AT, Com- Keyfree 
D shell paq, and compatibles 
Serial Internal 9- or 25-ріп 5 None 100 Keyfree, TelePaint 
D shell 


mice, each with a resolution of 100 dpi. 
They both require a special surface to 
glide on, and they detect motion by the 
interaction of a light beam and a detector 
located in the mouse with the reflection of 
light from the special pad's surface. 
While the PC Mouse Bus Plus and the 
SummaMouse accomplish their motion 
detection in slightly different ways, the 
nonmechanical contact eliminates the 
threat of problems caused by dust and 
dirt. The PC Mouse Bus Plus uses a rigid 
metal pad with a specially coated surface. 
Our concern with this pad is that the sur- 
face might become scratched during 
rough use, causing tracking errors. The 
SummaMouse uses a flexible pad, and 
the instructions clearly warn that expo- 
sure to strong sunlight may cause the 
lines on this pad to fade, rendering the 
mouse useless, or leading to an unaccept- 
ably high number of tracking errors. 

We do notliketo use mice with special 
pads; a pad's limited size forces you to be 
aware of how close your mouse is to the 
border, thus restricting your movement. 
For long sweeps, your only option is to 
pick the mouse up, move it to the other 
side of the pad, put it down, and begin 
tracking again. 

The PC Mouse Bus Plus that we used 
for this review came with a peripheral 
card containing seven ICs and one regula- 
tor. The cord on this mouse measured 5 
feet. The SummaMouse that we reviewed 
was a serial version with one transistor, 


five ICs, and an internal crystal. It was 
also equipped with a 5-foot cord. 


Manager Mouse 

The Manager Mouse comes in two serial 
versions: one with a 5-foot cord, and one 
that transmits information via an infrared 
beam. These are three-button mice, both 
offering a resolution of 100 dpi. They 
have two small plastic wheels set at 90- 
degree angles to each other. One wheel 
detects horizontal motion, while the 
other detects vertical movement. The 
wheels connect to a rotor with a metallic 
coded pattern. We found that the small 
plastic wheels did not track easily over all 
surfaces. They sometimes slipped on ex- 
tremely hard surfaces, such as glass, or 
became bogged down in soft materials, 
like felt. 

The infrared transmitter in the model 
1001C-IR is a creative concept in mouse 
freedom, although we question how use- 
ful it might actually be. The infrared 
mouse contains batteries that must be 
charged by the mouse receiver. The re- 
ceiver plugs into the computer's serial 
port and also into a small power supply. 
The receiver is a small lightweight device 
containing one IC and one transistor 
along with the infrared detector. The 
mouse contains two infrared transmitters 
set at slight angles at the front of the 
mouse, one large IC, one transistor, and 
a set of rechargeable batteries. 

During operation, we could position 


the mouse at just about a 90-degree angle 
to the receiver, and it still transmitted in- 
formation correctly. Distances up to 
about 10 feet were acceptable. Back- 
ground light levels did not affect this 
mouse. The mouse offered a few prob- 
lems, however. First, the batteries must 
be kept charged by plugging the mouse 
into the receiver. If you forget to charge 
the batteries, the mouse will work with 
the charger plugged in, but then you must 
contend with its cord. The lack of a physi- 
cal attachment to the computer also opens 
the potential of a lost or stolen mouse. 


Software Concerns 
All the mice reviewed came with easy-to- 
follow installation instructions. Standard 
software included a RAM-resident 
mouse driver. The mouse driver is 
loaded when you boot your system, and it 
remains invisible until an application 
calls for it. Several of the mice came 
bundled with additional software that 
may factor into your decision of which to 
buy. The Microsoft Mouse, PC Mouse 
Bus Plus, and Manager Mouse 1001C- 
KF each come with an excellent graphics 
program: Microsoft Paintbrush, PC Paint 
Plus, and TelePaint, respectively. These 
paint programs allow you to create 
graphic designs, charts, and labels and 
capture graphics images produced by 
other programs. You can then enhance a 
captured image with color, patterns, and 
continued 
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С.е Advanta 
CR | к с | а lag бы : ж А labels of different sizes and font types. А 
и ү с | Ы 


— — graphics slide-show-type program called 

. № r ЕЗ | | | Show Partner is also bundled with the 

w notti =- ЕТЕ. 4 Microsoft Mouse. With Show Partner, 

| Cf j you can enhance graphics created by 

other programs and select the order, tim- 

ing, and presentation style of each 
| Screen. 

The Microsoft Mouse, Logitech Bus 
Mouse, PC Mouse Bus Plus, and Man- 
ager Mouse 1001C-KF include software 
that lets you custom-design application- 
dependent pull-down menus. Special 
mention goes tothe Logitech Bus Mouse, 
which has one of the most complete se- 
lections of predefined menus for such 
popular programs as Borland's Turbo 
Pascal and Turbo Prolog and Logitech's 
Click program, which detects the appli- 
cation you're using and automatically 
sets the mouse to your predefined set- 
tings. Each mouse also comes with an 
emulation-mode driver that enables it to 
interface with programs written only for 


jn 


S 


t 


ч Р “м” 
- (7X v". 
^. ww ” 
! “ТЫ. ме 


С Compiler, Version 3. 


There's never been a better time to buy Lattice С. 
Professional programmers the world over have made 
Lattice C the standard compiler for serious MS-DOS 
programming. Now Version 3 offers even more of the 
features that have made our previous versions so 
popular. Our new compiler features include: 


ANSI language constructs including, unsigned as a 
modifier, void data type, enum data type, structure 
assignments, structure arguments, structure returns, 
and argument type checking. 


The compiler also contains better aliasing algorithms, 
more efficient code generation, and more flexible 
segmentation, in-line 8087 code generation, and 80186/ 
80286 code generation. 


The library contains more than 200 new functions, 
including: ANSI/UNIX/XENIX compatibility; extended 
support for MS-DOS; extended support for networking 
including file sharing, file locking, and I/O redirection; 
and flexible error handling via user traps and exits. 
Plus the library has also been re-engineered to 
produce much smaller executables. 


Try the new Version 3 C Compiler from Lattice. 
Because C-ing is believing. 


o | 
Qe Lattice, Incorporated 
P.O. Box 3702 
| 2 tti Glen Ellyn, IL 60138 
] 312/858-7950 TWX 910-291-2190 


INTERNATIONAL SALES OFFICES: 
Benelux: Ines Datacom (32) 2-720-51-61 
Japan: Lifeboat Inc. (03)293-4711 

England: Roundhill (0672)54675 

France: SFL (1)46-66-11-55 

Germany: (49)7841/4500 (49)8946/13290 
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the Microsoft Mouse. 


Which Should You Choose? 

All the mice passed some simple tests 
that we applied to them. :То simulate 
dropping them off a desk, we dropped 
them three feet onto a concrete floor 
covered with a half inch of carpeting; 
they all continued to work. We rolled 
them through dust and dirt taken out of a 
vacuum cleaner, and they all continued to 
track properly. None of the mice were af- 
fected by bright ambient light, or by vary- 
ing humidity levels. 

We found that all these mice performed 
well and were reliable. Your decision of 
which to choose might be based on the 
number of buttons, whether you have a 
communications port available for a 
serial mouse, or whether you have a spare 
slot for the interface card of a bus mouse. 
Also, you need to decide whether you 
will use a mouse for applications that 
come with mouse support or whether 
you'll need to customize a mouse menu/ 
button function. 

We recommend either the Microsoft 
Mouse or the Logitech C7 Mouse. Both 
offer high resolution and proven perfor- 
mance, and both use an easy-gliding 
trackball that will roll over just about any 
surface. If you need a graphics program 
in addition to having a mouse, then con- 
sider one of the Microsoft mice or the PC 
Mouse Bus Plus. All three include excel- 
lent software for custom-designed mouse 
menu/button functions. B 


William H. Murray and Chris H. Pappas 
are professors at Broome Community 
College (Binghamton, NY 13902). They 
are currently working on a book about 
80386 hardware. 
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8 60MB Таре Backup $829 $759 


820M8 Cassette 
Tape backup $649 $57. 9 
® Backup 20MB in less than 5 minutes 
• Image/file-by-lile backup and restore 
“ Menu driven software 
“ interchangeable DMA, port address 
and interrupt 


“ RunswithiBMPC. XTand — rccciass в 
compatibles Made іт USA 
* With the Turbo card, 
your PC will run 7 times 
faster than ІВМ, РС, XT or 
33% faster than 6 MHz ІВМ AT 
e 76 bit 80286 design 
* Accepts optional80287 $ 3 3 9 


Math Co-processor 


AT Version (16 bind 1 69 © Teac/Fuptsu/ Tosiba 
* 1/2 Ht. size 

® High Reliability 

® Low Power Consumption 360K $95 


e XT size format XT Version (8 bit) 
* Western Digital Chipset $ 1 49 
* Contro! 2 hard disks and 2 floppy drives 


* IBM EGA compatible 


* 640 x 350, 16 colors 
® 720 x 348 mono $ 7 78 
е 640 х 200 со!ог 


$109 


EVEREX 
EVERCOM 


e Comes with Bit-Com Soltware 

® 1/2 size 300/1200 Baud Modem 

e Fully Hayes. Bell 103 & 212 compatible 
e Supports Coin 1, 2.3.8 4 


@ External 300. 1200 Baud 


а 1200/2400 Baud internal 
1/2 size modem 


е Expandable up 2MB 
* Compatible with IBM, PC/XT 9 
* Fully socketed with parity check 


• Lotus/Intel/Microsoft compatible 


800-843-0806 (Sales) 


п 20 MB Seagate 1/2Ht. 
hard disk (with controller) 


"ws $339 


Compa ny 
Ter ms 


B 30MB seagate 1/2Ht. hard disk (65 Ms) 
with controller 


B 20MB Seagate full Ht. hard disk (40 Ms) 


1.2 MB $ 135 256K RAM (150 ns) 


64K RAM (150 ға) 


* Hercules compalible graphics 

е Monochrome high resolution 7 20 x 348 
е Parallel printer port • Game port 

е Serial communication port 


QIC RESEARCH (408) 942-8086 (CA) QIC Research о! Chicago 


INCORP OR ATED 
753 Ames Ave. 
Milpitas CA 95035 


Inquiry 253 


Tech support (408) 942-0856 


discount are available 


1926 Waukegan Rd. Suite ЗА Seagate. Tandon. He 


Glenview IL 60025 
Dealer and Quantity (312) 998-8903 


$369 


* 8088 CPU (4.77 and 8 MHz 
keyboard switchable) $ 3 9 9 
* 8 Expansion slots 
• 256K Memory on Motherboaid 
* 360K Drive with controller 
* 150 W power supply 
* AT Style 
keyboard 
* Socket for 8087 Math Co-processor 


FCC Class B 


Made in USA 


» Compatible with AT, XT and PC 
* О май state. work with any video 
display card and multifunction card 


3 sizes Power supply 
* Full size. B slots 130W 

* 1/2 size. 4 slots 75W 
eslimline, З long and 70W 


1 short slots 


• 720 x 348 Resolution 


* Hercules compatible 
* Runs Lotus 123 Graphics 95 
е Printer Port 


* ІВМ Color Card compatible 
* 18 colors. 640 x 200 resolution 


$ 2 7 е Кеуігопіс5 5151 style keyboard 
* ІВМ РС/ХТ. AT compatible $ 8 8 
$ 9 * 95 keys keyboard * LED lights 


* PC, XT compatible 135W $79 


«4 Power leads for drives $ 
е Reliable 150W 89 


Policy: 

Returned items mut be as-new. rot modified or 

damaged. with a!l warranty cards. manuals and packaging 
rcules, intact Returned items must be shipped prepaid and 


Hayes. Bell. ІВМ are trademarks — insured, and must bear a OIC return Authorization (RA) 
of their respective companies on the shipping label. Call OIC Customer Support 
Department lor RA. No credit issued after 30 days from 
date of shipment 
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Datasouth Presents The PageWriter 8 
High Performance Page Printer. 


Fasten your seatbelts. never break the sound barrier. А! 
And watch your productivity of which is enough to permanently 
take off with the PageWriter 8. It ground any daisywheel. 
delivers everything you need for first- The PageWriter has сарабіі- 
class, high volume word processing ties that elevate it above other page 
output. Near-typeset quality textat ^ printers, too. Like its 5000 page- 
8 pages a minute. Business graphics.  per-month duty cycle—2000 pages 
Electronic forms. Multi-column higher than the so-called standard. 
formats. And its quiet operation wil Or its superb paper handling- 


250-sheet input and output trays 

for letter or legal size documents. 
Face-upor face-down delivery 

And with its optional second input 
hopper, the PageWriter can fly through 
500 pages completely unattended. 

Changing type styles 15 also а 
breeze, with four resident fonts to 
choose from—plus additional fonts 
п dual plug-in cartridges or down- 
loaded from your computer. 

It doesnt take much to get the 
PageWriter up to speed, either. 
Diablo 630 and Epson FX-80 emula- 
tion let you get all this extra mileage 
from the software you already own. 
And emulation options are selectable 
from the front panel, eliminating 
clumsy ар switches. 

So let your ideas really take 
wing with Datasouth5 PageWriter 8. 
To find your nearest Datasouth dis- 
tributor, call us at 1-800-222-4528. 


s 


Datasouth 


AMERICA'S HIGH PERFORMANCE 
PRINTER COMPANY 


PO. Box 240947 Charlotte, NC 28224 * (704) 523-8500 « Tix: 6843018, DASO UW * Sales: 1-800-222-4528 * Service: 1-800-438-5050 • West Coast Office: (415) 940-9828 
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SOFTWARE REVIEWS 


Four C Language Interpreters 


Run/C version 2.03 and Run/C 
Professional version 1.03 by 
Lifeboat Associates ($120 and 
$250, respectively), C-terp ver- 
sion 2.22 by Gimpel Software 
($298), and Instant-C version 
2.20 by Rational Systems 
($495) are four C interpreters for MS- 
DOS machines. The packages are de- 
signed to accomplish the same general 
tasks, but the approaches they take and 
how they interface with the user are all 
distinct. 

Run/C and Run/C Professional are es- 
sentially the same program. The major 
difference between them is that the 
Run/C Professional package includes the 
ability to load external object libraries 
and code. Because they differ only in this 
respect and because their interfaces, 
much of the content of their manuals, and 
their benchmark results are identical, 
throughout most of this review I will use 
one term, Run/C, to refer to both of these 
interpreters. 

All four software packages are classi- 
fied as interpreters. Instant-C can also 
produce a stand-alone executable file. 
However, only Run/C executes programs 
in a mode similar to most BASIC inter- 
preters—interpreting each line of source 
code on a line-by-line basis without pro- 
ducing any intermediate code. This situa- 
tionaccounts for the relatively slow speed 
of Run/C in the benchmark tests. The 
other interpreters feature a compile 
mode, in which the source code 15 com- 
piled internally into an intermediate code 
and then 15 run from this compiled form. 

Instant-C and Run/C allow you to op- 
erate in a direct mode, which is similar to 
BASIC. This means that you can enter 
any valid C expression, including calls to 
library functions, while in the inter- 
preter, and the result will be evaluated 
and displayed on the console. 


Hardware and Software 
Requirements 

The four interpreters are designed to run 
on the IBM PC, XT, AT, and compati- 


John Unger 


An overview of 


Run/C, Run/C Professional, C-terp, 


and Instant-C 


bles and require at least one 360K-byte 
floppy disk drive for loading their soft- 
ware. All four packages run on MS-DOS 
2.0 or higher. 

Each of the interpreters requires a lot 
of free memory. C-terp requires 256K 
bytes of RAM, Run/C requires a mini- 
mum of 320K bytes, and Instant-C needs 
at least 512K bytes. None of the inter- 
preters uses overlays. This means the en- 
tire interpreter, editor, library, and other 
required modules are all part of one exe- 
cutable file and load into memory at run 
time. Access to the various parts of the in- 
terpreters is fast, but your computer must 
have sufficient memory for the operating 
system, the interpreter, and your pro- 
gram. The maximum size of the source 
code you can load into any of the four 
packages is usually limited only by the 
amount of RAM you have. Run/C can 
handle a maximum of 640K bytes of 
RAM, C-terp can handle up to 16 mega- 
bytes of virtual memory (you activate this 
memory option by a command when you 
start the program), and Instant-C can 
manage a maximum of 1 megabyte of 
nonextended RAM, or an additional 64K 
bytes of expanded Lotus/Intel/Microsoft 
(LIM) memory. 

АП four interpreters use C syntax that 
is compatible with the Kernighan and 
Ritchie definition of the language. You 
can set up Run/C Professional, Instant-C, 
and C-terp to use libraries specific to 
either Microsoft or Lattice C compilers. 
C-terp also comes in versions that are 
compatible with Manx Aztec C, Com- 
puter Innovations' C-86, and Mark Wil- 
liams' C. 

None of the interpreters is copy-pro- 
tected. АП four user's manuals urge you 
to make backup copies of the distribution 
disks immediately. I had no problems 


copying any of the programs to 
a hard disk. 


Overview of the Interpreters 
The authors of Run/C strived to 
make their C interpreter look 
like the environment familiar to 
users of Microsoft BASIC interpreters. 
Most of the commands closely follow 
those used in BASICA and GW-BASIC. 
The in-memory full-screen editor has 
many of the features and uses the same 
keystrokes as the popular WordStar 
editor. 

C-terp moves further away from famil- 
lar patterns and provides an integrated 
environment of a menu-driven command 
level, a powerful screen-oriented editor 
with line numbers, and a debugger. 

Instant-C is the most sophisticated of 
the four packages. It provides all the fea- 
tures of the other interpreters plus a few 
extras. Instant-C lives up to its name as 
far as speed of program compilation and 
execution is concerned; it was by far the 
fastest in the benchmark tests. 

All four packages are designed to exe- 
cute C source code only from within the 
confines of their individual interpreters to 
produce the desired output. What good 
are they, then? I think that there are two 
principal roles they might play: as a tool 
for learning how to program in C or as a 
tool for quickly writing portable C pro- 
grams that you will later compile into ex- 
ecutable programs. The least expensive 
package, Run/C, is especially good if 
you're a beginner іп C and are familiar 
with the screen layout and operation of 
GW-BASIC or BASICA. 

All four packages’ user’s manuals pro- 
vide good descriptions of how to get the 
programs running on your computer and 
take you step by step through a simple ex- 
ample program. Each manual provides 
continued 
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RUN/C version 2.03 


RUN/C Professional version 1.03 


C language interpreters 


Lifeboat Associates 
55 South Broadway 
Tarrytown, NY 10591 
(914) 332-1875 


Two 5%-inch floppy disks 


IBM PC, XT, AT, or compatible 
with atleast one 360K-byte floppy 
disk drive and 320K bytes 

of RAM running DOS 2.0 

or higher 


530-page user's manual 


Run/C: $120 
Run/C Professional: $250 


C-terp version 2.22 


C language interpreter 


Gimpel Software 

3207 Hogarth Lane 
Collegeville, РА 19426 
(215) 584-4261 


Two 5%-inch floppy disks 


IBM PC, XT, AT, or compatible 
with atleast one 360K-byte floppy 
disk drive and 256K bytes 

of RAM running DOS 2.0 

or higher 


148-page user’s manual 


$298 


you with a listing of the files on the distri- 
bution disks and describes the ones you 
will need to run the interpreter. All the 
manuals have tables of contents and in- 
dexes to help you locate specific subjects. 

The amount and usefulness of the 
documentation supplied with the inter- 
preters vary considerably. Run/C has the 
best manual of the lot. Nearly 400 of the 
manual’s 530 pages contain descriptions 
and meaningful examples of how to use 
all the 115 library functions included 
with the interpreter. This is in sharp con- 
trast to C-terp’s 66 functions, which are 
described without examples in 50 pages 
of its user’s manual. Instant-C’s manual 
contains almost 300 pages of terse de- 
scriptions of its extensive collection of 
162 library functions and has only a few 
short examples. 

Although complete at 430 pages, the 
Instant-C manual is difficult to use and 
confusing, mostly because it is difficult 
to locate specific information on the in- 
terpreter’s commands and functions, de- 
spite the manual’s index. Instant-C is a 
large, sophisticated program with no on- 
screen help. Fortunately, a well-written 
chapter in the manual that contains an ex- 
ample showing how to create, edit, and 
debug a program helps to overcome some 
of these difficulties. Anyone starting out 
with Instant-C should read this chapter 
first. 


The Run/C Interpreter 

When you start Run/C, you are greeted 
by a familiar-looking screen layout that 
mimics that of Microsoft BASIC: 10 
highlighted boxes appear across the bot- 
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tom of the screen to show the commands 
that are assigned to the function keys. 
Run/C's editor also has easily accessible 
help screens that are just a keystroke or 
two away. 

You use the LOAD command to get an 
existing file from your disk. The FILES 
command allows you to see the files in the 
default directory. These and similar 
BASIC-like commands make it easy for 
someone who has used BASIC to get 
started with Run/C. Run/C's debugging 
aids consist of the TRON and TRACE com- 
mands, along with the ability to DUMP the 
values of variables after halting the pro- 
gram with Control-C or Control-Break. 
The DUMP command displays these values 
on the computer's screen; a correspond- 
ing LDUMP command dumps the values to 
a printer. 

The aspect of Run/C that I found most 
bothersome was its rather slow execution 
speed. You can't do much about this, ex- 
cept to use the program on a faster micro- 
computer. Run/C also has sluggish disk 
I/O that makes the interpreter a bit te- 
dious when loading large files from or 
saving them to disk. Beginners may not 
become as frustrated with Run/C's slow 
speed as I did, but I think it's fair to say 
that the slow execution of source code 
will render Run/C unfit for use by experi- 
enced programmers. [Editor's note: 7he 
latest version of Run/C Professional is 
1.11. This new version offers support of 
the Microsoft C 4.0 compiler 5 features. | 


C-terp 
C-terp first appears on the screen as a 
menu, giving you a choice of 14 opera- 


Instant-C version 2.20 


C language increrrjental compiler 


Rational Systems 
P.O. Box 480 
Natick, МА 01760 
(617) 653-6194 


Three 5-inch floppy disks 

IBM PC, XT, AT, or compatible 
with atleast one 360K-byte floppy 
disk drive and 512K bytes 


of RAM running DOS 2.0 
or higher 


520-page user's manua! 


$495 


tions. Most choices are obvious, such as 
LOAD, COMPILE, EDIT, or RUN. To choose 
a command, you need only type its first 
letter, which is highlighted on the menu. 
A normal sequence would be to load a file 
with C source code from disk, edit it to 
make changes or just to preview the code, 
and then compile and run the program. 
Each of these operations takes just one 
keystroke, with the exception of typing in 
the name of the file. 

The screen-oriented editor is fast and 
has most of the features that program- 
mers have come to expect from editors, 
including block moves and copies, but it 
lacks macro commands and auxiliary 
buffers. An Alt-H keystroke combination 
instantly displays a helpful menu of editor 
commands on the screen. You use line 
numbers for the editor, and they act as a 
handy reference for the debugger and 
error messages. The line numbers are not 
saved as part of the file. 

C-terp allows you to set breakpoints 
anywhere in your source code by use of a 
Вгеакр%( ) function. This function 
serves as an entry point into the debug- 
ger. In the debug mode, you can display 
or change the value of any active variable 
and then continue execution of the pro- 
gram. A split-screen feature shows the 
source code in the top half of the screen, 
with the debugger commands and their 
results in the lower half. You can also flip 
back and forth to a screen showing the 
program’s output or browse through the 
source code without ever leaving the 
debugger. 

A major shortcoming of C-terp is its 
lack of a built-in library of mathematical 


functions, such as sine, tangent, or 
square roots. Normally, C is not looked 
upon as a language for writing scientifi- 
cally oriented software, but I have used it 
for this purpose and routinely write sci- 
entific programs in C rather thanin FOR- 
TRAN. You can overcome this lack of 
mathematical functions if you have ac- 
cess to C source code for the math func- 
tions you need, and you can include this 
code with your program. 

Another alternative is to use an object 
code math library that is compatible with 
C-terp. If you already use a C compiler, 
this solution is easy because C-terp 
comes in versions that are compatible 
with Manx Aztec C, Lattice C, Computer 
Innovations’ C-86, Microsoft C, and 
Mark Williams’ C. With the Microsoft- 
compatible version of C-terp that I tested, 
I was able to create a version of C-terp 
that used all the Microsoft compiler’s li- 
brary functions. This feature allows you 
to use the interpreter to test programs that 
you can later generate into executable 
files with your compiler. [Editor’s note: 
The latest version of C-terp is 2.30B. It 
now supports the keyword far for large 
memory-model addressing, as well as 
ANSI extensions to the C language, such 


as function prototyping. | 


Instant-C 

Instant-C is unique among the interpret- 
ers in that it gives you the capability to 
create stand-alone executable files. How- 
ever, the executable module produced in- 
cludes the entire Instant-C library code 
(which is larger than 32K bytes), along 
with all the storage allocated by Instant-C 
to your source code during the debugging 
session, unless you follow special 
procedures. 

Instant-C has a variety of debugging 
aids and offers elaborate control over exe- 
cution of your program. As with C-terp, 
you can set breakpoints anywhere in the 
source code with a __( ); function, and 
you can examine and change variables 
once the debugger is entered. 

This interpreter was difficult for me to 
understand and use, compared to the 
others. First, most of the user’s manual is 
hard to read; for example, it informs you 
that you can edit a function (e.g., 
main( )) only after you have loaded the 
file into memory. However, this vital bit 
of information lurks in a section entitled 
“Style Differences,” which follows the 
introductory section on the editor. Fur- 
thermore, the description of the #load 
command is located in yet another sec- 
tion entitled “Тһе Instant-C Work 
space." 

Second, the program itself is distinctly 
user-unfriendly and has no on-screen 
help; you must rely on the manual and 
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your memory. After the program is in- 
voked, the only thing that appears on the 
screen is a # prompt, not a menu. Instant- 
C has a total of 65 valid commands that 
you can enter from the interpreter mode. 
This gives youa great deal of control over 
editing, testing, and debugging your 
code, but it also gives you a great number 
of keywords to remember. 

The program is particularly powerful 
for debugging and provides the program- 
mer with a good set of tools for unravel- 
ing problems. However, Instant-C's true 
forte is the speed at which it executes C 
programs; it is clearly in a class by itself 
in this category. Instant-C also includes 
the largest library of built-in functions for 
programmers to take advantage of. For 
example, it has a number of commands 
for displaying memory in hexadecimal, 
octal, or decimal format. The math li- 
brary provides exotic transcendental 
functions, such as hyperbolic cosine. A 
setjmp function is provided, as well as 
interrupt support to invoke MS-DOS 
functions. 


Performance Evaluation 

Because both C-terp and Instant-C com- 
pile the complete source code into an in- 
ternal form before executing the pro- 
gram, I expected to see large differences 
in execution time between them and 
Run/C, which operates as a true inter- 
preter. Clearly, as shown in the bench- 
mark results in table 1, Instant-C is the 
fastest of the four, with C-terp in second 
place. Run/C was the slowest in all the 
benchmarks. Run/C and Run/C Profes- 
sional performed virtually identically in 
the tests. To give you an idea of how the C 
interpreters compare to a standard C 
compiler, I have included the results of 
the benchmarks run on version 4.0 of the 
Microsoft C compiler. I ran the bench- 
mark programs as functions called from 
within a main( ) function. The main( ) 


function included code to start a system 
timer, run the benchmark program, and 
then read and display the elapsed time. 

However, the times shown in table 1 
aren't the only factors to consider when 
choosing an interpreter. Programmers 
spend much of their time editing and de- 
bugging source code that they have cre- 
ated; usually only the end user gets the 
benefits of fast execution. The speed with 
which a programmer can produce C lan- 
guage code that executes flawlessly is 
clearly the important benchmark to con- 
sider if you choose to operate in an inter- 
pretive environment. On the other hand, 
the speed with which you can learn C 
syntax and instructions and begin to write 
real C source code is a key benchmark 
measurement for someone trying to learn 
the intricacies of the C language. In this 
sense, Instant-C is not as clear a winner, 
nor is Run/C as clear a loser, as the 
benchmark times would indicate. 

As an attempt to compare the four in- 
terpreters in a fair way, I used the scenar- 
io in which you finish entering a program 
using the interpreter's editor and then 
proceed to debug and run the source 
code. First, I took a simple C program 
(see listing 1) that ran identically on the 
four interpreters. I then introduced two 
types of common errors into the source 
code. Table 2 gives an explanation of the 
error types used. I will refer to code in the 
program by line number and to error 
types by their code names, for example, 
S2 for syntax errornumber2. 

For error S], Run/C prints out an error 
code, the offending line number, and the 
message Variable or function fohr 
not found. The compile-time errors S2 
and S3 frequently are not obvious to com- 
pilers or interpreters until a line or so 
later or, in the case of a missing left 
brace, until the end of the program. 
Run/C did not handle error S2 well at all, 


continued 


Table 1: Benchmark times for the interpreters and the Microsoft C compiler 
(for reference). Times are in hour s:minutes:seconds. The Sieve test measures 
how long it takes to run ten iterations of BYTE’s Sieve of Eratosthenes 
prime-number benchmark on an array of 8190 numbers. Sort tests each 
compiler 's handling of pointers during a sorting operation. Fib tests the 
efficiency of each compiler 's recursion while computing a Fibonacci series. 
Float measures the time it takes to do 140,000 floating-point multiplication 
and division operations. Fileio exercises the I/O functions of the compiler by 
reading and writing to a 65,000-byte disk file. An IBM PC with 512K bytes 


of RAM was used for the benchmark tests. 


Microsoft C 4.0 


34 
20 1: 
1:16 
1:33 
7:20 


Sieve 
Sort 
Fib 
Float 
Fileio 


8: 
10: 


Instant-C 2.20 


40 
10 


3:49 


09 
49 


C-terp 2.22 


59:37 
46:27 
3:04:52 
16:29 
23:10 


Run/C 2.03 


5:29:33 
3:53:26 
15:15:28 
51:58 
1:21:58 
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Table 2: Type and location of the errors that were introduced into the 
program in listing 1. The first three, 81, 82, and 83, are simple syntax errors. 
The latter two, L1 and L2, are errors that can be detected only while the 


program is running. 


Error code Type of error 

S1 misspelled variable name 

S2 missing ; 

53 missing ( and } 

1 integer instead of 
floating-point division 

L2 integer instead of 


floating-point format 
in printf statement 


Location in listing 1 


fohr for fahr—line 11 
end of line 11 
lines 10 and 13 


line 11 


line 12 


Listing 1: А simple program that demonstrates how the three interpreters 
handle syntax and run-time errors. The lines have been numbered for 
referencing in the text. 


#define UPPER 
#define LOWER 
#define STEP 


300.0 
0.0 
20.0 


main( ) 


float fahr, celsius; 
printf(" \ + \ tFAHRENHEIT 


/* upper limit of Fahrenheit degrees */ 
/* lower limit of Fahrenheit degrees */ 
/* step to increment Fahr. degrees  x/ 


CELSIUS \ п\п"); 


for (fahr = LOWER; fahr <= UPPER; fahr += STEP) 


| 


celsius = (5.0/9.0) * (Ғапг-32.0); 
printf("N + \ t#4.0f\t\+t#6.1f\n", fahr, celsius); 


and it produced the message Required 
lvalue not found. 53 produced the mes- 
sage **Error: unmatched бгасеѕжж 
with the line number of where the last left 
and right braces were found. The only 
way to untangle run-time bugs like L1 and 
L2 is with a debugger or by sprinkling 
calls to the printf function throughout 
the source code to examine the values of 
variables. With the L1 error, the program 
compiled well and listed the values of 
fahr correctly, but the output of the vari- 
able celsius was all 0,06. For L2, the 
output of both variables was 0. Run/C has 
two ways of debugging run-time errors: 
You can turn on a TRACE command tog- 
gle, or you can interrupt the program 
with a Control-C. This will interrupt 
Run/C and print the menu Continue, 
dump, ldump, interactive, help or 
end (C/D/L/I/H/E)? on the screen. The 
dump option lists all the variables and 
their values from three different areas: 
automatic variables declared in the func- 
tion where the break occurred, automatic 
variables from the calling function, or all 
global and static variables. Prior to run- 
ning the program, you can turn on the 
TRACE toggle, which prints out the cur- 
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rent values of all the variables each time 
they are referred to as the program runs. 
Run/C also has a TRON/TROF command 
pair, which is similar to BASIC, to trace 
program logic and aid in debugging. 
These error messages and debugging aids 
are adequate, but a cut below what C-terp 
and Instant-C offer. 

Both C-terp and Instant-C handled 
syntax errors easily and in a similar man- 
ner. For the 51 error, C-terp prints an 


‚ error code and the message Undeclared 


identifier. Hitting any key puts you 
back into the screen-oriented editor with 
the cursor at the first letter of the word 
that caused the error. 

C-terp handles both the S2 and S3 
errors very well. Forthe S2 error, it gives 
the message Expecting ';' and places 
the editor cursor at the first character in 
the line following the omitted ;. For the 
53 error, it gives the message expecting 
'identifier' for a missing left brace 
and the message expecting '}' fora 
missing right brace . As with Run/C, the 
L1 error compiled but produced 0.0s for 
the variable celsius; I obtained similar 
results for L2. This was a good place to 
try C-terp's breakpt( ); function, so I 


inserted it within the for loop after line 
12. The effect of having this function in 
the loop was that execution stopped just 
after the printf function was called, and 
the program automatically exited to the 
debugger screen. 

In C-terp's debugger environment, the 
top two-thirds of the screen contains a 
listing of the program's source code 
where the breakpt( ); function is set. 
The bottom part of the screen displays a 
menu of commands for displaying vari- 
ables, tracing, or stepping through code. 
You can select the appropriate command 
by typing its first letter. For example, hit- 
ting the D key selects the Display option 
and causes the debugger to print the 
prompt expression:, to which you can 
respond with the name of any valid vari- 
able and press Return. The current value 
of that variable is then displayed. 

Instant-C makes it virtually impossible 
for you to leave the editor without com- 
piling your source code function in its 
most recently edited form. The compiler 
handles all syntax errors logically and 
with somewhat more chatty messages 
than the other interpreters. For example, 
error S] resultsin the message I 'm sorry 
but I don't know the word ''fohnr'' 
and the cursor was placed at the first 
character in fohr. For error S2, it dis- 
plays the message Missing semicolon 
(;) before ''printf'' and the cursor 
was placed at the first character in 
printf. S3 produces the message I'm 
sorry, but I don't know the word 
' '('!' for a missing left brace and Miss- 
ing closing brace (}); possible un- 
terminated remark for a missing right 
brace. As with Run/C and C-terp, errors 
L1 and L2 generated 0.05 for the output. 

You can track down run-time errors 
such as L1 and L2 with a variety of de- 
bugging tools. Instant-C’s special. ( ); 
function serves as a breakpoint to halt 
program execution and is similar to C- 
terp's breakpt( ); function. When you 
break out of a running program in Instant- 
C, the fragment of source code surround- 
ing Ше — ( ) ; appearsin a window at the 
top half of the screen, and you are back in 
the command mode with a # prompt in 
the bottom half. From this prompt, you 
can issue special commands to view and 
change variable values and list the source 
code or reenter the editor mode and view 
the source code. But you cannot browse 
through the source code, as is possible in 
C-terp's split-screen debugger, nor do 
you have any on-screen aids to help you 
choose commands. 


Technical Support 

The support I have received from Life- 

boat Associates, Gimpel Software, and 
continued 
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Rational Systems has been excellent. All 
my questions have been answered quick- 
ly, accurately, and, in many cases, by the 
person who actually wrote the program. 
None of the companies has a toll-free 
number for technical help, but, instead of 
that convenience, you get a much more 
important one: no long waits or being told 
that someone will call you back. It is sim- 
ply courteous, quick service. This situa- 
tion may change as the number of users 
for the software grows, but I hope not. 

Rational Systems has a service for In- 
stant-C that I’ve never seen before with 
any other software I’ve used. It includes a 
stamped, self-addressed envelope with 
the documentation for you to use to send 
back bug reports or questions. Also, Ra- 
tional Systems offers a money-back guar- 
antee for the first 31 days you own the 
software. 


Which to Choose? 

Without a doubt, the best C interpreter I 
can imagine would combine features 
found in all four software packages re- 
viewed here. First, it would have the 
documentation and editor of Run/C. Sec- 
ond, it would present you with an easily 
accessed menu-driven environment and 
an easy-to-use symbolic debugger like C- 
terp’s. Third, it would have the speed, so- 
phisticated features, and extensive library 
of Instant-C. 

Of the four interpreters, C-terp comes 
closest to this ideal right now. Its only 
major shortcomings are the lack of an in- 
program math-function library and the 
terseness of some of its documentation. 

Run/C is an excellent package for be- 
ginning C programmers. I would recom- 
mend it particularly to those who are fa- 
miliar with BASIC and who won't be put 
off by the slow execution speed. Run/C's 
low cost makes it especially enticing. 
Run/C Professional, with its ability to 
load external object libraries and code, 
adds more power to the basic Run/C 
package but does not improve on its exe- 
cution speed. 

The performance of Instant-C is excel- 
lent. However, the problems I had under- 
standing how the software worked and its 
awkward documentation detract from the 
usefulness of the package. I cannot rec- 
ommend Instant-C to beginning pro- 
grammers, but experienced C program- 
mers would appreciate and utilize its 
sophisticated features and power. 

А big plus for C-terp and Instant-C is 
their ability to create versions ofthe inter- 
preter that are completely compatible 
with the libraries of popular C compilers. 
In the case of Run/C Professional, you at 
least have the option to load and include 
different object libraries with the pro- 
grams youare creating. B 
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Microsoft Windows 


Software 
Development Kit 


David and Lee Hart 


The Microsoft Windows Software Devel- 
opment Kit version 1.03 ($500) is a set of 
libraries and utilities (see table 1) that you 
can use to give an application a window- 
based iconic user interface. These librar- 
ies let you create multitasking, device- 
independent applications and provide 
virtual memory management for them. 
The system also has two facilities for giv- 
ing your programs the ability to exchange 
data: the Clipboard and the Dynamic 
Data Exchange protocol. 

The development kit is designed to 
work with the Microsoft Windows oper- 
ating environment, PC-DOS or MS-DOS 
2.0 or higher, 512K bytes of memory, a 
graphics monitor, and a graphics adapter 
card, such as a CGA or EGA. Other 
graphics adapters will also work as long 
as they have a Windows device driver. 
Technically, you can run the system with 
two floppy disks, but Microsoft recom- 
mends using a hard disk. Windows runs 
sluggishly on any machine slower than a 
PC AT with a 20-megabyte hard disk 
drive. Microsoft strongly recommends 
using a mouse; you cannot use the Dia- 
log, Font, or Icon editors without one. 

Debugging with Symdeb, the symbolic 
debugger, requires an external console or 
a monochrome monitor with a display 
adapter in addition to the graphics adapt- 
er. The development kit also requires a 
language compiler with Windows sup- 
port. Windows support means that the 
compiler supplies prologue and epilogue 
code to a program’s segments to give the 
memory manager the information it 
needs to relocate or swap these segments 
to disk. The compiler must be able to 
specify Pascal-calling sequences, as all 
routines called by Windows use that con- 
vention. Four Windows-compatible com- 
pilers are available: Microsoft C 4.0, Lat- 
tice C 3.2, Microsoft Pascal 3.31, andthe 
Microsoft Macro Assembler (MASM) 
4.0. Examples in this article are written 
for the Microsoft C compiler. 


Windows Architecture 
A Windows application sees Windows 
support as a layer that lies between the 


operating system and the drivers that con- 
sists of three main sections: the Kernel, 
the Graphics Device Interface (GDI), and 
User (see figure 1). The Kernel handles 
the system-level chores of multitasking 
and memory management. The GDI han- 
dles output to the display and printer. It 
also isolates you from the details of spe- 
cific hardware through the use of general- 
ized drawing commands across all de- 
vices. User, the user-interface portion of 
Windows, handles the specifics of dialog 
boxes, pull-down menus, and scroll bars. 

The Windows development kit gives 
you the tools you need to create Windows 
applications. А Windows application is a 
task that sits in a loop, polling the mes- 
sage system for messages and responding 
to them. Messages can be generated by 
the clock, mouse, keyboard, or by other 
tasks. A task may or may not have a win- 
dow; one that does must also have a win- 
dow procedure that interprets messages 
sent to the window. Tasks can send mes- 
sages synchronously to the application 
queue with PostMessage or asynchro- 
nously directly to the window procedure 
with SendMessage. PostMessage re- 
turns without waiting for the correspond- 
ing window to process the message, 
whereas SendMessage doesn't return 
until the message is processed. 

Figure 2 shows the structure of a Win- 
dows application. Every task must have a 
task-entry point, called WinMain. Win- 
Main initializes an application's data, 
registers the application's window class, 
creates and displays the windows, and en- 
ters the message loop. It then uses the 
message function GetMessage to retrieve 
messages from the application's queue. 
GetMessage yields the processor to other 
applications when other programs are 
waiting. WinMain then translates and dis- 
patches the messages to their respective 
window procedures. 

All communication in a Windows ap- 
plication is accomplished by sending 
messages. Theinformation transmitted in 
a message includes the handle of the tar- 
get window; the message number; the pa- 
rameters, wParam and 1Рагап, which 
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carry extra information specific to the 
message; the time at which the message 
was sent; and the mouse position. Mne- 
monic names for messages, as well as 
Windows-specific types and structures, 
are defined in the header file 
WINDOWS.H. 

For each action or event that affects a 
window, there is an appropriately named 
message to inform the application. For 
example, when you select a command 
from the system menu, your program gets 
a WM. SYSCOMMAND message, indicating 
which command was chosen. You can 
then take some application-specific ac- 
tion or just take the default for that 
message. 

If a message is received that the pro- 
gram doesn't need to process, itis passed 
on to the default window procedure, Def- 


the code and data around to make room 
for other programs. The executable file 
produced by Link4 has everything but the 
resources in it. 

The last step is to use the resource 
compiler to add the resource file to the 
executable file from Link4. The result is 
a Windows format executable file. Win- 
dows format executable files are intended 
to be started from within Windows. If you 
start a Windows program from DOS, it 
displays the message This program re- 
quires Microsoft Windows. 

You can automate all the steps for com- 


pilation by building a make file for the 
program-maintainer utility, Make, that 
describes all the necessary actions. This 
saves you from having to remember all 
the steps involved in compiling each time 
you modify your program, but compiling 
still takes a long time. 

On a 4.77-MHz PC XT compatible 
with a 20-megabyte hard disk, we found 
the compile-cycle time to be just over 5 
minutes for a 21K-byte C source file with 
two resources, a І K-byte icon and a 270- 
byte cursor. That is a long period to wait 
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Table 1: Тһе major components of the Windows Software Development Kit. 
Two versions of the executable files are available: one for debugging and one 
for normal operation of your application. Windows retails for $500; you will 


also need to purchase the Windows Operating Environment, one or more of the 
WindowProc, which carries out an appro- Windows-compatible languages, and a text editor. 
priate default action. For example, Def- 
WindowProc handles WM — PAINT, which 
means part of the window needsto be re- 


drawn, by painting the entire window 


Executable windowing support 
Kernel 
User 


Sample C programs 
hello, cardfile, clock, fonttest, mapmodes, 
motion, shapes, template, track, type 


with the background color. DefWindow- 
Ргос can change as Windows changes. 
This way, Microsoft can add new mes- 
sages to future versions of Windows 


Graphics Device Interface 


Library files 
Small, compact, medium, and 


Sample Pascal program 
muzzle (template for application) 


while retaining compatibility with older large versions ofthe C library files; Utilities 
Windows applications. Pascal library files Running under Windows: 

A typical scenario for exiting the mes- : Iconedit (requires mouse) 
sage loop is choosing Close from the sys- шалы Dialog (requires mouse) 
tem menu. This initiates a call to De- WINDOWS.H (C language) Fontedit (requires mouse) 
stroyWindow, which generates the STYLEH die д Мек 

аре WM. DESTROY for the applica- WINDOWS.INC (Разса) | акег 

ON f CMACROS.INC (Assembler macro file) 
tion's queue. Your window function Running under DOS: 


could then respond to ҰЯМ DESTROY by 
calling PostQuitMessage, which places 
a WM. QUIT message into the application 
queue. When GetMessage sees the 
WM. QUIT, it returns а zero (for all other 
messages, it returns a nonzero number), 
causing the program to exit the message 


Must be purchased separately 
Windows 1.03 text editor 

One or moreofthe following: 
Microsoft C version 4.0 

Lattice C version 3.2 

Microsoft Pascal 3.31 

Microsoft Macro Assembler 4.0 


Link4 (makes Windows executable) 
Make (program maintainer) 

RC (resource compiler) 

Symdeb (debugger) 


loop and terminate. = в 


Application 
Kernel GDI 


Compiling 
Figure 3 shows the process of compiling a 
Windows application from the C source 
files. The C compiler compiles the 
source code into the object file; re- 
sources, such as icons, cursors, fonts, 
and dialog boxes, are listed in the re- 
source script file. The resource compiler 
uses this file to create the resource file. 
The Windows linker, Link4, then 
combines one or more object files from 
the compiler into an executable file ac- 
cording to the module definitions file. 
This file is an ASCII text file that speci- 
fies the size of the program’s heap and 
stack, the names of functions that are ex- 
ported (so that Windows can call them), 
whether the program’s code is shareable 
(so that several instances of the program 
running at the same time use the same 
code), and whether Windows can move 


Applications 
layer 


Windowing- 
support 
layer 


Driver layer 


OS layer 


Figure 1: The architecture of Windows as seen from an application. 
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each time you make a change. The cycle 
is much more manageable with a PC AT 
compatible. On an 8-MHz PC AT clone 
with a 40-megabyte hard disk, the time 
for compiling the same application was 
under 2 minutes. Much of this time is 
spent plowing through WINDOWS.H, an 
80K-byte header file that must be in- 
cluded at the beginning of C language 
source files to gain access to Windows’s 
types, structures, constants, and func- 
tions. You can shorten the compile cycle 
substantially by making a custom version 
of WINDOWS.H for each application 
that you are compiling and cutting out all 
definitions dealing with any features your 
program doesn’t use, such as sound, 
kanji characters, scroll bars, or serial 
communications. 


Task entry point Synchronous 
WinMain event 


Initialize application data 
Register the applications window class 
Create and display a window 


PostMessage 
3 Application 
GetMessage queue 


Exit task Yes сә 
Мо 


TranslateMessage 


Message loop 


Utilities 

The utilities shown in table 1 that run 
under DOS are typical of utilities that 
DOS programmers have always used. 
The utilities that run under Windows, 
however, are more like those that a Mac- 
intosh developer might use. Every Win- 
dows application has an icon that repre- 
sents it when its window 15 collapsed. 
You create these icons with Iconedit. 
Asynchronous Iconedit gives you a large window in 
event which you design your icon by toggling 
bits on or off. Simultaneously, another 
window shows the actual-size icon that 15 
the result of the pattern you are creating. 
You can also use Iconedit to create any 
nonstandard cursors that your program 
uses. 

AWinProc You can use Fontedit to create custom 
fonts for your Windows applications. You 


Translate virtual 
keystroke messages 
into character messages 


DispatchMessage 


Send Message 


switch (message) 
case WM. SYSCOMMAND 


A typical response to the user selecting "About" from the system 
menu is putting up a dialog that describes the application you 
have written. Otherwise take the default for this message. 


case УМ Ами им 


Other messages for which you want a special action to occur. 


case WM. DESTROY 


PostQuitMessage (a typical response) posts a WM... QUIT message 
to the application queue and returns immediately. 


default 


All messages not handled by applications are handed to the 
default window procedure DefWindowProc. 


Figure 2: Every Windows application must have a inMein procedure, which 
serves as the entry point to the task. WinMain sets the stage for the application and 
then supervises the removal of messages from the application queue and the 
distribution of messages among the application's windows. PostMessage returns 


without waiting for the corresponding window to process the message; SendMessage 


doesn't return until the message has been processed. 
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cannot edit the fonts included with Win- 
dows using Fontedit, however, since 
those fonts are distributed in a compiled 
format. 

You can create dialog boxes by hand 
and specify them in the resource script 
file or on-screen using the dialog box edi- 
tor, Dialog. The dialog editor allows you 
to prototype dialog boxes on-screen, 
which is considerably easier than plan- 
ning them on paper and typing in specific 
(x,y) locations and sizes for each ele- 
ment. Dialog produces an ASCII dialog 
description that you can include in the re- 
source script file. 

Heapwalk displays each block of mem- 
ory, giving the size of the block and the 
name of the program that allocated the 
memory. This information is useful when 
debugging a program that may have bugs 
in its memory management. 

The Shaker utility torture-tests the in- 
tegrity of a program's memory manage- 
ment by allocating and freeing up blocks 
of memory. This forces all other pro- 
grams running at the same time to move 
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Any Software, Any Monitor, AnyTime — Digital Monitor. Inquiry 27 


Microsoft Windows Software 
Development Kit version 1.03 


Type 
Libraries and utilities for making 
stand-alone Windows applications 


Company 

Microsoft Corp. 

16011 Northeast 36th Way 
P.O. Box 97017 

Redmond, WA 98073-9717 
(206) 882-8080 


Format 
Seven 514-іпсһ MS-DOS disks 


Computer 

MS-DOS- or PC-DOS-based machine 
with a graphics monitor, 512K bytes of 
RAM, DOS 2.0 ог higher, two double- 
sided floppy disk drives or one floppy 
disk drive and a hard disk drive 
(recommended), and a graphics adapter 
card; mouse recommended 


Language 
Microsoft C; Microsoft Assembly 


Documentation 

Programmer's Utility Guide; 
Programmer's Reference, Update to the 
Programmer's Reference; 
Programming Guide; Application Style 
Guide; Quick Reference 


Price 
$500 


around in memory. This movement will 
cause your system to crash. 


Device Independence 

The GDI gives applications a large de- 
gree of device independence by acting as 
a layer between the application and the 
hardware. The main benefit of the separa- 
tion of the program from the hardware 15 
that a Windows application requires no 
modification to work with any display de- 
vice or printer that has a Windows driver. 
The same program that runs on an IBM 
PC with a ССА and an Epson printer will 
run on a Compaq 386 with a super-high- 
resolution screen and a laser printer. The 
GDI and its device drivers handle the 
transformations. If necessary, you can 
query the GDI to find out specifics of a 
hardware device, such as resolution of a 
screen or the colors available on a 
printer, but, in most cases, the GDI's 
transformations are adequate. 

This device independence has another 
benefit: Ав graphic coprocessors become 
more common in display adapters, Win- 
dows programs can readily take full ad- 
vantage of them, since most devices will 
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come with Windows drivers. Already 
companies are working on using the 
Texas Instruments 34010 graphics copro- 
cessor in graphics boards so they will 
work with Windows applications. Re- 
naissance GRX has announced one such 
board, the Rendition I, which makes the 
Windows operating environment from 23 
to 91 times faster for EGA mode. 


Data Exchange 
Windows has two types of data exchange. 
If you are familiar with the Macintosh, 
you probably know about the Clipboard, 
a holding place for data. You can cut or 
copy text or graphics from one document 
and then paste it back into the same docu- 
ment at a different place or into another 
document. The handy Clipboard makes 
integration of different programs a snap. 
Dynamic Data Exchange (DDE) is a 
protocol developed by Microsoft for mes- 
sage-passing between applications. 
Using DDE, a spreadsheet would notify a 
graphing program each time a cell's con- 
tent changes so the associated graph is 
kept current. Similarly, the graphing pro- 
gram would notify the word processor 
each time the graph changes. In this way, 
changing a spreadsheet would automati- 
cally update the graph in a word-process- 
ing report. The DDE protocol is not de- 
scribed in the Windows manuals, but the 
definition of the standard is available 
from Microsoft. 


Memory Management 

Windows's sophisticated memory man- 
ager allows dynamically loaded and link- 
able program code, data, and resources. 
You can move code, data, and resources 
around to group all free memory together 
or discard them when free memory is 
low. When a discarded code segment or 
resource is needed again, it is automati- 
cally reloaded from the disk. 

This means that you can run a program 
that is larger than available memory if 
you design it so that it is separated into 
several segments of associated code. 
Only the segment being executed will be 
loaded if memory is low. If there is 
enough room, the entire program will re- 
main in memory. The memory manager 
also provides for code-sharing where two 
or more copies of a program running at 
the same time share the same code but 
use separate data segments. 


Debugging 

А modified form of Microsoft's Symdeb 
symbolic debugger is supplied with Win- 
dows. You must run Symdeb on a differ- 
ent screen than Windows. If you have a 
CGA and a monochrome adapter, you're 
in good shape, since Symdeb will use the 
monochrome monitor. If you don't have 


two monitors, you must hook up a dumb 
terminal or another PC using terminal 
software to the COMI: serial port. As 
your program runs, Symdeb displays 
memory-allocation messages on the ter- 
minal or monochrome card when mem- 
ory is allocated or moved. When you are 
in Symdeb, you can set breakpoints in 
your program, look at global variables, 
see the currently executing line of the 
program’s source code, and examine the 
processor’s registers. If you have a PC 
AT or compatible, you can use the Sys- 
tem Request key to break out of Windows 
and get into the debugger at any time. If 
the computer hangs up, all you have to do 
is hit the System Request key to get into 
Symdeb and look at the offending line of 
code. If you use a PC XT, you'll have to 
simulate this by setting breakpoints 
Where you suspect trouble. 

Symdeb is much better than its prede- 
cessor, Debug, and can be useful, but it is 
far from what it should be. А debugger 
for Windows should run under Windows, 
not requiring a second screen, and it 
should use menu commands and dialog 
boxes to interactively debug instead of re- 
quiring cryptic two-letter commands. 
Microsoft's newer CodeView, a symbolic 
debugger included with Microsoft C ver- 
sion 4.0, cannot yet be used with Win- 
dows, although Microsoft has said that 
will change. A Windows version of 
CodeView would be useful, although an- 
other PC would probably be required 
solely for debugging. 

Symdeb on a terminal is so awkward to 
use that we found it easier to use debug- 
ging messages like starting function 
foo( ) or count = $ at key points in the 
program. We put these messages in a 
standard dialog box using the Message- 
Box function. Such messages are easy to 
code and give exactly the information that 
you want. 


Documentation 

The Windows development kit documen- 
tation totals about 1200 pages in three 
binders. One binder consists of the Pro- 
grammer's Utility Guide and Update to 
the Programmer's Reference. The utility 
guide describes the syntax and usage of 
the utilities shown in table 1. The update 
explains features new to Windows ver- 
sion 1.03. The Programmer 's Reference 
describes Windows functions, Windows 
data structures, and messages. Unfortu- 
nately, it is hard to see how the compo- 
nents work together. 

What is conspicuously missing is a tu- 
torial guide to Windows programming. 
The binder containing the Programming 
Guide, Quick Reference, and Application 
Style Guide explains one simple pro- 
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typical debugger. It's powerful but easy 
to understand & simple to operate. MIX 
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other C compilers, It's small and fast. 
In fact, it's the only standard, full fea- 
tured C compiler that can be operated 
comfortably on floppy disks. And às vou 
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subset, MIX С supports the ІШІ K&R 
standard, including the extensions that 
are often omitted in other C compilers. 
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gram, which prints “Hello, Windows.” 
The exampleis useful, but one example is 
not enough. Ittook us quite a bit of read- 
ing and playing around with the sample 
programs on the disks before we started to 
understand Windows and how the appli- 
cations work. À tutorial guide is desper- 
ately needed to explain the new concepts 
and caveats of Windows programming. 

Once you get a feel for Windows pro- 
gramming, the documentation is efficient 
and easy to use. The manuals are orga- 
nized logically with an ample number of 
examples, all in Microsoft C, and a good 
index. 

Developers can obtain a license at no 
cost from Microsoft that allows the distri- 
bution of the Windows run-time system. 
This means that you can develop Win- 
dows applications without requiring the 
purchasers to own Windows. The catch is 
that the version distributed is specific to 
your application. The Windows package 
is needed to use more than one applica- 
tion at a time. 


Why Windows? 

The Microsoft Windows Software Devel- 
opment Kit 1.03 is expensive, slow, and 
difficult to understand at first. Once the 
learning curve is conquered, though, you 
can enjoy the benefits of a consistent, in- 
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Figure 3: The flow from source code to executable code required to build a Windows 
application. You can automate the process with the Make utility. 


tuitive, window-based user interface with 
pull-down menus, multitasking, and de- 
vice independence. Also, Microsoft has 
stated that Windows applications will be 
easily ported to future operating systems. 

Windows applications created with 
this kit require a hard disk with a PC XT 
compatible for mediocre performance 
and a PC AT for acceptable performance. 
The speed of Windows will become less 
of a problem as available hardware im- 
proves. Already companies are taking ad- 


vantage of Windows's device indepen- 
dence by creating fast graphics boards for 
it. 


David Hart (855 High St., Chestertown, 
MD 21620) is an independent software 
developer and freelance writer. Lee Hart 
(201 Cedar St., Chestertown, MD 21620) 
works in the Naval Architecture Depart- 
ment at Advanced Marine Enterprises 
and regularly consults with MicroSystem 
Specialists in Blacksburg, Virginia. 
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Smalltalk/V release 1.2 from Digitalk is 
an inexpensive object-oriented program- 
ming environment for the IBM PC and 
compatibles. At a cost of $99.95, Small- 
talk/V implements the complete Small- 
talk language, except for multitasking, as 
developed by researchers at the Xerox 
Palo Alto Research Center (PARC). 
Smalltalk/V 1.2 is not copy-protected, 
and it follows in the tradition of Borland’s 
Turbo Pascal іп being a high-quality soft- 
ware package at an affordable price. 
However, Smalltalk/V requires 512K 
bytes of memory, two floppy disk drives 
or a hard disk, and a graphics adapter. 
Digitalk strongly recommends that you 
also have a Microsoft-compatible mouse, 
and an 8087 coprocessor is required for 
floating-point operations. The system 
supports the IBM Color Graphics Adapt- 
er in 640 by 200 mode, the Enhanced 
Graphics Adapter in 640 by 200 and 640 
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by 350 modes, the new Video Graphics 
Array's 640 by 480 mode, the AT&T PC 
6300's and Toshiba T3100's 640 by 400 
mode, the IBM 3270 PC's 720 by 350 
mode, and the Hercules video boards. 
For this review, I used anIBM PC-com- 
patible ITT XTRA with 640K bytes of 
RAM, a 20-megabyte hard disk, a Her- 
cules graphics adapter, and a Microsoft 
Mouse. 

Methods, Digitalk's original Smalltalk 
implementation that sold for $250, has 
been replaced by Smalltalk/V. The lan- 
guage supported by Smalltalk/V is identi- 
cal to that used in Methods. In contrast to 
Methods, however, Smalltalk/V supports 
graphics, uses a mouse, and communica- 
tions support is optional. 


Features of Smalltalk/V 
As with other object-oriented languages, 
a Smalltalk/V program consists of a col- 


lection of objects, such as integers, 
strings, programs, or airplanes, that per- 
form computations by sending each other 
messages, such as add, parse, run, Or 
dive. Smalltalk/V features all the char- 
acteristics of Smalltalk, including the 
ability of different objects to respond to 
the same message in different ways, sup- 
port for inheritance, and encapsulation of 
objects. [Editor's note: For more infor- 
mation on Smalltalk, see the August 1986 
BYTE, which has a theme of Object-Ori- 
ented Languages.] 

The language implemented in Small- 
talk/V is generally consistent with Small- 
talk-80 from the Xerox PARC. However, 
while Smalltalk/V includes the basic 
classes of Smalltalk-80, such as Stream 
and Collection, some of the less basic 
classes, such as those used for windows, 
are incompatible. For example, while 
Smalltalk-80 considers a windowed ap- 
plication to consist of a model, several 
views, and several controllers, the same 
application in Smalltalk/V consists of a 
model, several panes, and several dis- 
patchers. Even though this difference is 
primarily one of terminology, it means 
that programs using some of the more so- 
phisticated classes may need consider- 
able translation. 

continued 
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DB TURBO- -BB/10MHz . 
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BASIC MODELS UNDER $800 
NOT SHOWN 


When you hear "turbo" you no doubt think of Europe's finest. Well, Spring Circle, one of the most popular computers in 
Europe and Israel for over five years, puts that same kind of quality and performance into its Turbo-88 System. And now 
it's here. Тһе Turbo-88 is completely /BM compatible, offers 85% faster processing speed. and comes with extras like 
keylock security and front panel Turbo/Reset switches. Spring Circle has a full line of monitors and keyboards for you 
to select from. 


WITH A MODEM TO MATCH. The Spring Modem 1200X is the most advanced on the market. Microprocessor based, this 
modem has all the features of other modems and more. Unlike any other modem, the 7200X features an auto data/ voice 
transfer system that lets you use your phone while transferring data. Spring Circle computer systems are recognized 
throughout Europe for their quality and reliability, and now for their speed. 


Call Spring Circle Technology, Inc. for more 
information on one of the hottest Turbos now 
in the US. Dealer inquiries are welcome. 


Spring Circle Technology, Inc. Manufacturer 


717 Industry Drive Spring Circle Computer, Inc. 
IBMis a registered trademark of International Business Machines Corp. Seattle, WA 98188 3rdFloor, No. 126 Roosevelt Rd. Sec. 3 
Spring Circle is a registered trademark of Spring Circle Technology, Inc. Tel.: (206) 575-8086 Taipei, Taiwan 


Designed by Bennett Design and Illustrating, Seattle Fax.: (206) 575-6808 Tel.: (02) 341-3111 Fax.: (02) 394-5587 
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Smalltalk/V has several special fea- 
tures, such as its use of virtual memory 
techniques that allow the normally huge 
amount of source code in Smalltalk (a 
minimum of around 600K bytes for 
Smalltalk/V) to work in a 512K-byte en- 
vironment with a hard disk. While a 
512K-byte system may not sound very 
small for a PC, many versions of Small- 
talk require a minimum of a megabyte of 
RAM, and some require as much as 4 
megabytes to achieve good performance. 
Thus, Smalltalk/V runs in a relatively 
cramped system. 

Here’s how Smalltalk/V’s virtual 
memory works: When, during program 
development or when a program is run- 
ning, the 512K bytes of memory fills up, 


Smalltalk/V spends a few moments mov- 
ing some objects (those that do not “соп- 
tain” other objects) to the hard disk be- 
fore resuming normal operation. This 
does not happen with floppy disk-only 
systems, which, according to Digitalk, 
are too small and slow to support it. 
While the system slows down somewhat 
after this swap-out occurs, it brings ob- 
jects back into memory as they are used, 
and, within a minute or so of your using 
the system, all the objects currently in use 
are brought back into memory. The sys- 
tem actually runs faster than before be- 
cause more memory is available. 
Smalltalk/V comes with many sample 
programs, one of which is Prolog/V. 
While the syntax of Prolog/V is not iden- 


tical to the standard Clocksin and Mellish 
version, the differences are minor. Un- 
fortunately, the only documentation pro- 
vided for Prolog/V is in a file on one of 
the distribution disks. 


Using and Modif ying Smalltalk/V 
Installing Smalltalk/V is quick and easy: 
you run а batch file that configures the 
system for either floppy or hard disks and 
your graphics adapter, and the system is 
ready to go. In addition to the Smalltalk 
interpreter and a small configuration file 
that gets modified by the installation pro- 
cess, Smalltalk/V comes with an image 
file, a sources file, and a change log. 
The image file contains the current 
continued 


PREVENT POWER PROBLEMS 


FROM STEALING YOUR TIME AND MONEY 


The powerline can wipe out your data, 
cause computer and printer failures, 
damage hard disks, and cause data errors. 
It is а primary source of operator 
frustration and lost time and money. 


Fortunately, there is a solution!! 


The Meirick Stand-By Power System 
provides backup power when a power 
interruption or low voltage occurs. 
It also filters out powerline noise 
and eliminates damaging surges. 


The Meirick 5ystem is the total solution. 


MEIRICK INC. 


Box 298 Frisco, Colorado B0443 
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| Mecirick 


400 Watt System - $449 
800 Watt System - $795 


100% parts and labor warranty for 12 months, 
with 1 day turnaround service, 
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Drafix 1 totally changed the image of low priced 
CAD software. 

It proved that you coukl have extremely sophisticated 
performance and features demanded hy serious СА) 
Users. 

Yet still he very easy to leam and use for the novice. 
All at an amazingly low price. 

Now we've done something even more dramatic. 

We've improved it. 

Drafix 1 Plus. А great new package at a great 
old price. $295. 

Reviewers called Drafix 1 a "breakthrough" in 
design, speed and ease of use. 

Drafix | Plus is a breakthrough in value. 

Check these exciting new features: 

— A popup text editor for writing, editing and 
rearranging even large blocks of copy. 

— Function key macros so you can store and 
customize Drafix cor 5 to your personal workstyle. 

— Sophisticated curve-fitting splines and free-form 
skeichiny functions to let you draw complex shapes. 

Plus we added two more bonuses. A symbol library 
(an $80 value)-with 450 pre-drawn, time-saving 
symbols. 

And, along with our standard pen-plotter support, 
our DotPlotter software (worth $45) that lets you create 
high resolution plos of any size on your dot matrix 
printer. 

Of course if these are more features than you need 
there's an equally good choice— Drafix 1. 

Drafix 1. Everything you want in CAD 
software — at $100 less. 

Reviewers called Drafix 1 "the best СА) huy 
in town" at $295. We wonder what they'll say for 
$100 less, | 

That's right. The original Drafix is still available 
at a dramatically reduced price. For just $195 you can 
have all of the features and performance that made 
Drafix 1 “the best CAD buy under $500." 


Drafix 1 Plus CAD, $295 


А powerful CAD tool you'll be using in minutes. 


You'll never use an easier menuing system than 
Drafix. Everything is on display all of the time so 
there's no searching, backtracking or memorizing. 

In just minutes you'll be doing drawings that would 
take days to leam on most other CAD software. 

And you'll find yourself easily using features that 
are normally found only on software costing more than 
10 times as much as Drafix. 

Rotating, scaling, stretching and trimming, multiple 
object snap modes— they're all included along with 
much, much more. 

Drafix is a powerful, full-featured CAD tool. It just 
doesn't happen to be priced like one. 

Order toll free and get our 30-day money back 
tee. 

One thing hasn't changed. Our money back 
guarantee. 

Try Drafix 1 or Drafix 1 Plus for 30 days and retum 
it for a full refund if youre not completely satisfied. 

With no-risk, high performance and affordable 
prices, there's just one choice to make. 

To buy the package that started the CAD software 
revolution. Or the one that's continuing it. 

Make your toll-free choice today. 


Inquiry 1H for End-Users. Inquiry 112 for DEALERS ONLY. 


Revolution. 


Order Now! 


Contact your local Drafix dealer or call toll-free. 
Use your Visa, MasterCard or American Express 


1-800-231-8574 


Ext. 150 


C Drafix 1 CAD package, now only $195.00 

о Drafix 1 Plus CAD package (Includes $45 
DotPlotter and $80 symbols library) just $295.00 

o Mouse Systems mouse also available (add $100) 

г Ask about our Architectural, Mechanical and 
Electrical symbol libraries and OTTO, our 
AutoCAD File Exchange Utility. 
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Lawrence, KS 66044 
(913) 841-1121 
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Smalltalk/V release 1.2 


Type 
Smalltalk language and programming 
environment 


Company 

Digitalk Inc. 

9841 Airport Blvd. 

Los Angeles, CA 90045 
(213) 645-1082 


Format 
Three 5%-inch floppy disks 


Computer 

IBM PC, XT, AT, or compatible with 
512K bytes of memory, two floppy disk 
drives or a hard disk, and a graphics 
adapter; mouse recommended 


Necessary Software 
DOS 2.0 or higher 


Language 
Smalltalk/V; Assembly language 


Options 

EGA/VGA color-extension kit: $49.95 
Communications package: $49.95 
Goodies extension kit: $49,95 


Documentation 

514-page Tutorial and Programming 
Handbook; tutorial source code 

on disk; Prolog/V documentation on 
disk 


Price 
$99.95 


image of the system. Unlike other lan- 
guages, in which each program is isolated 
in its own file, a Smalltalk program is a 
collection of objects, classes, and meth- 
ods, all of which become a part of the 
Smalltalk system after they are created. 
To save your work, you save an image of 
this system, which includes all the classes 
and objects in it. Since even the windows 
on the screen are objects, their size, posi- 
tion, and contents are also saved in the 
image. Note, however, that this creates 
some problems for developing applica- 
tions with Smalltalk/V, since the pro- 
gram you are developing is actually part 
of the complete system. Distributing the 
application would mean distributing the 
entire system unless the other users al- 
ready have Smalltalk/V. 

The sources file contains, in a com- 
pressed format of about 300K bytes, the 
source code for the entire system except 
the compiler. Changes to the system take 
place as follows: When you add or change 
a method, the system writes the new code 
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to the change log file, which is initially 
empty. Then the system updates its 
record of the code to reflect the new 
code’s location in the change log. There- 
after, the new code supersedes any code 
that may be in the sources file. Since the 
information about the location of the new 
code is part of the image, you must always 
keep together a set consisting of the 
image file, sources file, and change log 
for themto remain consistent. 

The change log also serves as a safety 
net; anytime an expression is evaluated, it 
is written to the change log. Since new 
objects can’t be created unless some kind 
of expression is evaluated (even if the ex- 
pression is as simple as Dashboard 
Open), the change log provides a com- 
plete record of the state of the system in 
the event of a crash. Even if you haven’t 
saved the image for hours and a power 
failure or crash occurs, all the changes 
made during that time are in the change 
log, and you can recover them. Thus, the 
chances of losing work in a Smalltalk sys- 
tem are remote. 

While the change log protects you 
against losing work, this protection is not 
often needed. Smalltalk/V is capable of 
handling the majority of programming 
errors by simply interrupting the errant 
program and allowing you to debug it 
interactively. The only exception to this 
arises when you make an incorrect modi- 
fication to portions of the windowing 
code, and the system can’t open its usual 
debugging window. In this severe case, 
Smalltalk/V encounters an error while 
trying to report an error and usually can- 
not recover. Fortunately, these cases are 
relatively rare, and you will generally 
have no problems modifying the system 
while it is running, a capability that be- 
came a tradition with Smalltalk-80, and it 
makes Smalltalk/V a robust system. 


Smalltalk/V Windows 

The standard Smalltalk/V system con- 
tains several types of windows. You can 
subdivide each window into smaller sec- 
tions, called panes, and each window has 
two or more pop-up menus associated 
with it a window menu for resizing, 
moving, or closing the window, and a 
pane menu that lists actions relating to 
each pane in the window. For example, 
the menu for a standard text-editing pane 
contains choices such as cut, copy, paste, 
and search. 

The system-transcript window is 
Smalltalk/V's message window, and you 
cannot close it, although you can resize 
and move it. Class browsers provide the 
means for modifying and creating classes 
in Smalltalk/V. A class-browser window 
consists of five panes. The first two are 
used for selecting whether class methods 


(for messages sent to the class itself) or 
instance methods (for messages sent to 
individual instances of the class) are 
listed in the methods pane. The other 
three panes are for class, methods, and 
text. The class pane shows a list of all 
classes in the system. Choosing one of 
these classes causes a list of the methods 
defined in that class to appear in the 
method pane. The method pane's menu 
provides choices for adding and remov- 
ing methods. You can also select a 
method, which causes the source code for 
the method to appear in the text pane, 
where you can edit and save it. 

À workspace is a Smalltalk text editor 
that serves as a place for testing code, 
making notes, or performing calcula- 
tions. To test programs or perform calcu- 
lations, you can type any sequence of 
Smalltalk statements, select them with 
the mouse, and evaluate them using either 
the Do it or Print it choices from the 
pane menu. The Do it option evaluates 
the expression and discards the answer 
and is useful for expressions such as read- 
ing new code from a file where you do not 
need to see an answer from the system. 
The Print it command evaluates the se- 
lected expressions and displays the result 
in the workspace. Thus, you can do cal- 
culations by typing and selecting an ex- 
pression, such as 7 x 3 + 4, and then se- 
lecting Print it. 

While the only code that is really a part 
of the system is that contained in the 
methods in the various classes, the con- 
tents of all the windows are saved along 
with the rest of the system, so code typed 
into a workspace can effectively become 
permanent. 

Smalltalk/V provides debugging assis- 
tance through a series of interactive win- 
dows. When an error occurs, the system 
presents you with a walkback window 
that shows all the messages that have been 
sent but not yet answered. From this win- 
dow, you can elect to either debug the 
problem or abandon the computation. If 
you choose to debug, a special debugging 
window appears. This window enables 
you to examine any of the variables in 
use, change their values, or change code. 
Once the error has been corrected, execu- 
tion can be resumed. 


Using Windows in Development 
Class-hierarchy browsers, workspaces, 
and debuggers all play an important role 
in writing Smalltalk programs. For exam- 
ple, you use a class browser to create a 
new class by simply selecting its super- 
class and filling in a template for a class 
definition. Youthen use the class browser 
to write the methods for that class, and 
you can use a second or third browser to 
continued 
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TRUE 
NETWORK 


. Peripheral Sharing: enables up to 
6 PC users to share laser or impact 
printers and storage devices. 

. Runs 99% of PC/MS-DOS Soft- 
ware’: lets you share software you 
already own for word processing, 
accounting, database, 
spreadsheets, CAD/CAM, etc. (PC, 
XT, AT and compatibles). 


3. Transparent Natural Use: allows 
direct access to remote files and 
programs on remote PC's. You 
don't have to leave your 
application and use a special 
program to copy files to your PC. 

4. Print Spooler: lets you continue 
using your PC while your data is 
being printed or waiting to be 
printed. You use your present 
printing commands to automatically 
send your data to the printer. 


PERFORMANCE 


USERS 
| REPORT 


Innovative Solutions: 

Dick Crawford, President — 
"Extremely economical. . .We now 
save file space and share 

printers. . .А significant cost 
savings.” 


Holiday inn, Corporate Headquarters: 
Ben Holcomb, Director of Finance 
and Planning of International Hotels 
— "The Knowledge Network is an 
exciting product for the price. . .in 
fact, we’re encouraging other Holiday 
Inn branches to use it." 


Quantitative Software Reports: 

Jay Siegal, Managing Director — “Тһе 
Knowledge Network offers the 
minimal amount of disruptions to my 
complex programs. . . No hardware 
needed, no new commands. . .it 
meets my networking needs 


g Solu ion - 


* Guaranteed: If you're not satisfied, 
return the product within 60 days 
for reimbursement. 


Complete: comes with everything: 
software, Network Controllers, 
phone wire and RJ 11 connectors. 


Proven: more than 2,000 satisfied 
Knowledge Network users. 


Easy Installation: user installable 
in 10 minutes. Network Controller 
connects to HS232 serial port using 
standard telephone wires and jacks. 
All PC's networked in parallel on a 
single "party line." 


Low Complete Cost: best 
price/performance ratio in PC 
networking: $299 for the two PC 
Starter Kit and $149.50 per Add On 
Kit. No networking boards, file 
servers, dedicated computers, 
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operations. 


6. Security: Network users can be 
restricted from using printers, and 
reading or writing to designated 
storage devices. 


" Network Controller 
2 (plugs into 85232 


our number one choice among 
software LAN's that we've reviewed. 
It's ideal for sharing disks, virtual 
drives and our other costly 
peripherals.” 


THE KNOWLEDGE NETWORK 


2 PC Starter Kit $149.50 x 2 = 
Controllers, phone wire, RJ 11 connectors, software and manual) 


1 PC Add-On Kit $149.50 each (1 RS232 Network Controllers, 


PC/MS-DOS commands. 


Fast: operates at up to 115,200 bps 
and uses automatic error correction 
Ethernet-like system (CSMA 
CDICA). 


$299 (2 RS232 Network 


phone wire, RJ 11 connector, software and manual) 
Add $10 for shipping & handling 


CA residents add applicable sales tax 


Payment or Charge: . VISA . МС ..AMEX . Check 


Applied Knowledge 
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Suite 203 “It's a low-cost, complete network. 

Sunnyvale, CA 94086 You don't have to leam new commands, 
(408) 739-0300 or buy special network programs to get 
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consult methods in other classes, which 
is a real convenience. 

А workspace serves two purposes dur- 
ing program development: for defining 
any global variables that the application 
requires and for testing the partially com- 
pleted application. 

Finally, the debugger allows easy in- 
spection of conditions when an error oc- 
curs. Youcan inspect objects, correct and 
recompile the code, and restart the pro- 
gram at the point where a selected mes- 
sage was sent. In fact, if you use an 
unimplemented menu choice in your ap- 
plication and get an error, you can use a 
class browser to add the missing method 
and then use the debugger to pick up exe- 
cution where you left off. Thus, a menu 
may have a choice on it for which no 
method yet exists, but, as long as that 
choice is not used, no error occurs. This 
flexibility strongly encourages incremen- 
tal testing and refinement. 


Benchmarking Smalltalk/V 

While Smalltalk systems work well for 
prototyping applications, they are not 
normally very useful for compute-bound 
programs. Smalltalk/V is no exception. It 
ranthe BYTE Sieve benchmark in 31 sec- 
onds. This doesn't seem long when com- 
pared to the times achieved by BASIC, 
but most C compilers can run this same 
benchmark in under 15 seconds, and 
some can run it in under 5 seconds. 

The speed difference is primarily due 
to the fact that compilers for production 
languages, such as C or Pascal, read your 
program once and then translate it into an 
equivalent machine language program. 
The interpreters for languages such as 
Smalltalk and BASIC, however, are con- 
stantly reading your program and carry- 
ing out its instructions. In the Smalltalk 
version of the Sieve benchmark, the main 
loop is interpreted over 8000 times, while 
the C version is compiled into machine 
language only once. [Editor's note: The 
BENCH. OBJ source code for the bench- 
mark tests is available on disk, in print, 
and on BIX. See the insert card prior to 
page 321 for details. Listings are also 
available on BYTEnet. See page 4.] 

On the other hand, Smalltalk/V is 
well-suited for certain types of numeric 
problems; with its support for virtually 
unlimited integers and arithmetic opera- 
tions on fractions, overflow or round-off 
errors аге rare. 

For example, Smalltalk/V doesn't sup- 
port floating-point numbers without a 
numeric coprocessor, so in the Calcula- 
tion benchmark, I used the fractions 
314159 00000 and 271829 ооо instead of 
3.14159 and 2.71828. Since Smalltalk/V 
was performing its calculations using 
fractions, there were no errors, even after 
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5000 iterations. The test took 38 minutes 
and 44 seconds; certainly not quick, but 
neither the numerator nor denominator of 
either fraction fits in the 8086's 16-bit 
word. Since they do not fit, Smalltalk/V 
must expend considerably more effort to 
multiply, divide, and reduce these frac- 
tions than it would for integers. 

А short program to calculate the first 
50 factorials runs in just under 3 seconds 
and calculates each factorial exactly; the 
answer to 50 factorial is 65 digits long. In 
fact, while the recursive factorial routine 
provided by Digitalk causes a stack over- 
flow while computing 1000 factorial, you 
can easily write an iterative version that 
will give you the full 2568-digit value. 

The Disk Access in BASIC Write 
benchmark test (writing a 64K-byte se- 
quential text file to a blank floppy disk) 
took 54 seconds, while the Read test 
(reading the same file) took 112 seconds. 
Compare this to the results for the ITT 
XTRA, whose tests were written in ITT's 
Advanced BASIC, with times of 33 sec- 
onds for the Write test and 32 seconds for 
the Read test. [Editor's note: See the re- 
view “The ITT XTRA "by John D. Unger 
in the April 1985 BYTE.] 

Regardless of the results of such 
benchmarks, the real test of speed for an 
interactive language environment such as 
Smalltalk/V is actual use. Smalltalk/V 
usually takes only 3 to 4 seconds to re- 
compile a typical method, and then 
you're ready to move on. This rapid re- 
sponse gives you the feeling that the sys- 
tem is quick, even on standard PCs. 


Drawbacks of the System 

While Smalltalk/V will run with 512K 
bytes of RAM and two floppy disks, the 
package responds much more quickly on 
a system with 640K bytes and a hard disk; 
themore memory you have, the less often 
the system has to swap objects in and out 
to disk, do garbage collection, and so on. 

Smalltalk/V is also a considerable 
strain on a standard PC's processing 
power. The package includes a speed/ 
space software option that speeds up the 
graphics at the expense of some available 
memory. After invoking it, the system 
will save windows that get covered up by 
other windows so that they do not have to 
be redrawn every time you access them. 
This saves time but eats up a lot of 
memory. 

In addition, while Smalltalk/V works 
with a CGA, this adapter does not really 
provide enough resolution. The large 
pixel size results in crude characters and 
makes it awkward to make a class 
browser large enough to be useful. Using 
а Hercules-compatible graphics card, as I 
did, or an EGA in high-resolution mode 
eliminates these problems. 


А Useful Manual 
The documentation for Smalltalk/V is a 
rather impressive 514-page softbound 
handbook. The first half is an introduc- 
tion to Smalltalk in general, and Small- 
talk/V in particular, in the form of eight 
chapters of tutorials, with full source 
code for the examples on disk. While this 
book is probably not enough іп itself to 
teach you all the ins and outs of object- 
oriented programming, it is a good start. 
The second half of the book is an ency- 
clopedia of the classes in the Smalltalk/V 
system. You'll probably use this section 
frequently, even well after you've be- 
come a Smalltalk hacker, due to the sheer 
number of classes and methods provided. 


Smalltalk/V Options and Goodies 
Options available for Smalltalk/V include 
an EGA/VGA color-extension kit and а 
communications package. This commu- 
nications package comes with full source 
code for the assembly language commu- 
nication primitives and sample Smalltalk 
classes, such as a simple terminal-win- 
dow class and a Unix browser class. 
Omissions from the terminal windows in- 
clude protocol transfers and emulation of 
the Digital VT-100 or any similar termi- 
nal. If Digitalk doesn't provide transfers 
and terminal emulation relatively soon, 
it’s a good bet that someone else will. 

The browser for use with Unix systems 
lets you, after logging on, transfer files to 
or from the Unix system (in text mode 
only), change directories, or run pro- 
grams. Again, since full source code is 
provided, you can fix any minor prob- 
lems or expand the browser in any way 
you desire. 

Digitalk has also announced a Goodies 
extension kit that has support for sound 
and multitasking, but it was not available 
at the time of this review. 


Good Things in a Smalltalk Package 
Smalltalk/V is an unusually robust and 
complete system. Even when running on 
a standard PC, it rivals other Smalltalk 
systems that require more powerful com- 
puters, more memory, and more disk 
space. The supplied source code provides 
many examples of Smalltalk program- 
ming, as well as virtually unlimited po- 
tential for customization. 

While Smalltalk/V may not be suitable 
for producing production systems due to 
speed and space requirements, the pack- 
age is well worth its $99.95 price tag as 
an introduction to Smalltalk and object- 
oriented programming. Ш 


Mat Davis (Virginia Pol ytechni c Institute, 
Department of Computer Science, 562 
McBryde Hall, Blacksburg, VA 24061) is 
an instructor of computer science. 
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W... you buy a dial modem for $445, most 


people don’t expect to get much in the way of features. 
Least of all, a top notch reputation for quality. 

But our 2230 Series of 2400 bps modems is made to 
the same exacting standards as other Codex modems. 
Modems that have earned such a reputation for quality, 
they are preferred by more experienced data communi- 
cations managers than any other brand. 

And rest assured, a reputation is hardly the only 
feature our dial modems come with. The 2230 Series 
also provides outstanding performance, reliability, and 
flexibility. They are all full duplex 2400 bps modems 
that operate synchronously or asynchronously with a 
unique auto dial feature that supports virtually any com- 
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puter. Plus they're Hayes compatible and are available as 
standalone units or as dual modem cards that pack two 
modems on a single card for maximum space savings. 

Of course it's impossible to tell you about every fea- 
ture of our 2230 Series in this space. But a certain peace 
of mind comes with the knowledge that everything that 
goes into our dial modems has to measure up to what 
goes on them. Our name. 

For information about 2400 bps modems starting 


at $445, call usat 1-800- 
COOCX 


426-1212 Ext. 234. Or write 
(M) MOTOROLA 


Codex Corporation, Dept. 
The Networking Experts 


707-34, 7 Blue Hill River Rd., 
© 1987 CodexCorporation, Motorolaand (А) are trademarksof Motorola, Inc, Codex is a registeredtrademark of Codex Corpuratiin. 


Canton, MA 02021-1097. 


Sales offices in mure than 40countries worldwide. In Europe call 32-2-6608980, inCanada 416-793-5700, in the Far Easr 852.5.666706 fin Japan B1-3-5848101), inthe Americas 617.364.2000. 
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n ө The MultiMux is offered in four- and eight-channel 
Wh 2 П It a as tO versions, with or without an integral 9600 bps V.29 
modem. Instead of paying for up to eight dial-up lines 
for yourasynch terminals, PCs or printers, you can 
| use a pair of MultiMuxes to combine them all into a 
D e as S | | | [ D е single leased line, for much less money. 
e Convinced? Ё not, consider that the MultiMux 
as | it | S S 84 a rt is completely command driven, with a supervisory 
port, help menus, downline loading, full LED display, 
| Statistical reporting, апа an integral 1200 bps dial-up 
EN am Lm S modemforremote configurations and diagnostics. 
Also, consider that the MultiMux (like all of our prod- 
ucts) is manufactured and supported by us in Minne- 


ө There аге alot of good reasons to buy a pair of sota, and that we've been doing so since 1970. Finally, 


statistical multiplexers. Reduced line expenses, _ consider our price. You'll find that to be a pleasant 
network security and the elimination of transmission surprise too. 


h | | 
errors аге the three main ones ө Please call us toll-free at 1-800-328-9717, for 


e Unfortunately, most multiplexers come with a big additional information...get a multiplexer that's as 
reason not to buy them: They're nearly impossible for ^ simple as itis smart! 


mere mortals to install and understand. In other 
words, they're ju st not worth the trouble. MultiMux, MultiModem and the Multi- Tech Systems logo 


қ | А are trademarks of Multi- Tech Systems, Inc. 
e With that in mind,wed like to introduce you to the 


new MultiMux;" from Multi- Tech Systems. The biggest Multi [e ch @ 


difference between the MultiMux and other muxes is 
oystems 


that you can easily install a pair of them yourself, 
without the excessive time, expense and frustration | 

you've avoided in the past. The right answer every time. 
Inquiry 201 for End-Users. 


Multi-Tech Systems, Inc. « 82 Second Avenue SE. • New Brighton, Minnesota55112 U.S.A. Inquiry 202 for DEALERS ONLY. 
1-800-328-9717 *1-612-631-3550* FAX 612-631-3575 = TWX 910-563-3610 (Domestic) • Telex 4998372 MLT TC (International) 
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APPLICATION REVIEWS 


Lithp Systems’ Acquaint ver- 
sion 2.4F is an expert-system 
tool, one of the first true frame- 
based systems for the IBM PC 
that I have seen. Frame-based 
systems use object-oriented 
representations for both knowl- 
edge and control. Acquaint is written in 
Soft Warehouse's muLISP. Withinthe ar- 
tificial intelligence community, choosing 
LISP as a delivery environment usually 
means a significant loss of performance; 
however, this package is an exception. 

Acquaint requires an IBM PC, XT, 
AT, or compatible with a minimum of 
256K bytes of RAM running MS-DOS 
2.0 or higher with one floppy disk drive. 
I tested it on an ІВМ PC with 512K bytes 
of RAM running MS-DOS 3.0 with one 
floppy disk drive and a Bernoulli box. 

The Acquaint system is comprised of 
three main programs: QAINT.EXE, the 
user environment, QEDIT.EXE, a text 
editor for creating the knowledge-base 
file, and KAINT.EXE, the development 
environment. Three main windows are 
always present when QAINT runs: 
STATUS, INFO, and BROWSE. Acquaint 
also has а multiwjndow drop-down menu 
environment for both users and devel- 
opers. Developers can build stand-alone 
expert-system applications without pay- 
ing an additional license fee, and the 
users need not purchase Acquaint. 


The Heart of the System 

Acquaint system architecture is built on 
four basic types of knowledge structure: 
concepts, rules, contexts, and forms. The 
concept structure provides the basis for 
classes of attributes that have limited 
property inheritance capabilities. The 
DefConcept construct uses a basic LISP- 
like frame template to declare concepts 
(see listing 1). Some of these options are 
self-explanatory: The PROMPT slot re- 
quests what text you want Acquaint to use 
to request the value of the concept, the 
FACT slot is for explanatory text to be 
used in displays needed with the BROWSE 
facility, and the COMMENT slot can contain 


Acquaint 


Ernest R. Tello 


A frame-based 


knowledge-development system 


for the IBM PC 


any additional explanation. 

Other concepts require more explana- 
tion. In the EXPECT slot, you specify the 
concept's data type and legal values. The 
simplest option is Y/N, a yes or no ques- 
tion that stores a certainty factor as an 
answer. The GROUP option specifies that 
the concept being defined is a collection 
of related subconcepts. You can specify 
subconcepts by listing them after GROUP, 
or you can include them in any rule that 
specifies this concept group; that is, you 
put GROUP in the EXPECT slot and then 
specify the subconcepts later in the rules 
when you write them. 

For a numerical concept, you can spec- 
ify maximum and minimum values with 
the RANGE option or a list of permissible 
values with the VALUE option. For exam- 
ple, you could define the concept Work- 
day in the following way: 


(Defconcept Workday 
EXPECT: 
Monday 
Tuesday 
Wednesday 
Thursday 
Friday) 


Using the plural VALUES instead of VALUE 
lets you select more than one value from 
the list. Other options for theE XPECT slot 
include CONVERT and CONVCS, which 
associate a word with a value. 

The DO slot uses available functions 
and operators to perform a calculation or 
an operation on various input arguments 
to determine the value of the concept. For 
example, you could use DO: (LENGTH * 
WIDTH] to define the concept REC- 
TANGLE-AREA. The VAL slot lets you spec- 
ify a constant concept, for example, the 
concept МОМТН5-ІМ-ҮЕАН is a constant 


“ 


and could be defined as (VAL 
121. The FUN slot lets you de- 
fine new functions that you can 
call by name either in the DO slot 
or in the rules. FORMAT lets you 
format the screen into fields, 
and CLASS makes a true class 
hierarchy available so that all properties 
and formulas can be inherited. DEFAULT 
holds default values for concepts in case 
the system can’t find a value. 

Finally, the options for the PROP slot 
include ASK (the default), ASKFIRST, 
ASKNOT, CALC, and STORE. If you omit the 
PROP slot or specify the default, Acquaint 
tries to look up the value or infer it from 
the knowledge base. It asks you for the 
value only if this process fails. ASKFIRST 
tells the system to ask you for the value 
first. Some ASKFIRST concepts at the be- 
ginning of a program save time because 
they give the knowledge base some facts 
to process. ASKNOT is usually used for 
concepts that are conclusions the system 
must reach. CALC and STORE are oppo- 
sites: CALC asks that Acquaint calculate a 
defined formula each time it is requested; 
STORE asks that it be calculated once and 
then stored so all subsequent requests 
will return the same value. 


Writing the Rules 

Once you have declared the concepts and 
constants, you can begin writing rules. 
DefRule uses a format similar to Def- 
Concept’s: 


(DefRule rule name 
IF 
PROP option 
premise 
THEN conclusion 
ELSE conclusion) 


continued 


Ernest К. Tello is director of research and 
development for Integral Systems (1518 
West Cliff Dr., Santa Cruz, CA 95060). 
He has an M.S. from Rensselaer Poly- 
technic Institute. 
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Listing 1: The LISP-like frame template that Acquaint uses to declare concepts. 


(DefConcept concept name 
PROMPT: question 
FACT: description of the fact 
COMMENT: further explanation 
EXPECT: type of answer 
DO: calculations to be made 
VAL: value to assign as constant 
FUN: LISP function definition 
CLASS: place of concept in hierarchy 
FORMAT: subset of Common LISP formatting 
DEFAULT: default value of concept 
PROP: properties of the concept) 


In Acquaint, an entire rule must be of a 
logical type defined by one of the logical 
operators. The type of logical operator 
tells the system how to combine the prem- 
ises and their certainty factors. The op- 
tions you can use with PROP include the 
familiar logic operators, $AND, $OR, 
SNOT, $NAND, and $NOR, and two others, 
$OR* and $AND*, which let you declare 
collection rules. 

Ordinarily, the evaluation of a rule 
ceases once the system knows whether it 
is valid or invalid. For example, with an 
ФОН rule, if the first premise is true, you 
don't need to check the rest. Similarly, if 
the first premise of an $AND rule is false, 
you don't need to evaluate the rest. How- 
ever, if you want to find out as much as 
you can as soon as possible, you may 
want to use collection rules. The $OR* 
rule always seeks the values of all its 
premises, even after finding one or more 
to be true. Similarly, the $AND* rule eval- 
uates all premises even after one is found 
to be false. 


À Tree Structure 

The context, Acquaint's knowledge 
structure, differentiates it from many of 
the other expert-system shells currently 
available. The context determines how to 
group sets of rules together for process- 
ing. It is a kind of "metarule" because it 
tells the system which rules to consider. 
However, the context itself also has con- 
ditions that must be processed before Ac- 
quaint can transfer control to another 
context. To define a context, you use the 
following format: 


(DefCont name 
IN:name, name 
COMMENT: text 
PROP: properties 
IF: if clause 
DO: do clause 
FORM: forms) 


The IN slot is where you declare the con- 
text’s dependencies on other contexts. 
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Only one context, the one occupying the 
root node of the hierarchy, has no IN slot. 
Subcontexts must all mention either the 
root context or one of its child nodes in 
their IN slots. The result is a hierarchical 
tree structure of rule sets, each defined by 
a context. 

Contexts can have properties specified 
in a PROP slot. Each member of a concept 
group with the same name as that context 
will inherit those properties. For exam- 
ple, if the PROP slot of the INVESTIGATE 
context specifies ASKNOT, and a concept 
group called INVESTIGATE also exists, 
then all concepts in the concept group 
also inherit the ASKNOT property. 

The IF slot follows the same syntax 
that it does with rules; it allows the con- 
text to act as a "super rule," or group 
rule. If the rules in a set contain one or 
more common premises, you can write 
these rules with only the premises unique 
to each; the IF slot will contain the com- 
mon premises of the context that groups 
them together. 

The DO slot also follows the same syn- 
tax that it does with rules. In addition, it 
can contain the $FLUSH option, which 
sets the value of a class of concepts to 
zero so that Acquaint will not pursue 
them, or it can contain the $DO-CONT op- 
tion, which lets you declare the sequence 
of contexts you want the system to con- 
sider. This sequence must end with the 
END context, or processing will not 
terminate. 


Rapid Input 

Forms are input templates on which you 
enter information directly into Acquaint 
rather than in response to questions. 
Forms are relatively easy to declare in a 
knowledge base, but you must be careful 
to reserve the fields properly. You de- 
clare them in the following way: 


(DefForm мағ-1 
var-2 


уағ-п) 


You list the variables in the order you 
want them to appear on the input form. If 
a form is attached to a context in the con- 
text declaration, then the form automati- 
cally comes up when that context fires, or 
executes. If no form is attached to the 
context, you can call it up voluntarily via 
the INPUT option on the QAINT user en- 
vironment’s DIALOG menu. If you plan to 
use unattached forms, however, the user 
needs to know that the form is available, 
as well as how, when, and why to use it. 
You also need to create special instruc- 
tions to explain the unattached forms 
available, or the user may miss them 
entirely. 

Acquaint combines the best features of 
the consultation and the mathematical 
problem-solver paradigms with the input 
forms facility. You can get a complete 
consultation environment with as much 
instruction and help information as you 
wish, but you can still use a template 
form to supply your input rapidly when 
you need to. 


How Acquaint Reasons 

Acquaint is one of the first IBM 
PC-based systems to offer both context- 
ual rule sets and forward and backward 
chaining. Contextual rule sets can parti- 
tion an expert system's knowledge into 
distinct sets of rules so that, at any given 
time, the system needs to search only a 
limited set of rules rather than all of 
them. Contextual rule sets can make an 
enormous difference in the performance 
efficiency of a large knowledge-system 
application. 

Acquaint combines both forward and 
backward chaining with an inference- 
control algorithm. This algorithm is one 
of the most important criteria that distin- . 
guish one expert-system shell from an- | 
other. An inference engine controls how 
reasoning begins, how it proceeds, and 
how it concludes. Generally, Acquaint’s 
inference engine combines both back- 
ward and forward chaining in a consulta- 
tion, but you can control the degree to 
which a system forward-chains. 

In Acquaint, you can determine a ses- 
sion’s beginning point in two ways: with 
forms and formulas or with collection 
rules. If you use forms to input informa- 
tion, the system will usually activate for- 
ward chaining. This works properly only 
if no collection rules exist in the knowl- 
edge base. Generally, if they do exist, 
they are supplied as the first rules in the 
system and reference many other rule 
groups. The evaluation of a collection 
rule is not finished until all the rule 
groups that it calls have been processed. 
Therefore, if you wish, you can tempo- 
rarily bypass any forward chaining and 
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Inquiry 326 for End-Users. 
Inquiry 327 for DEALERS ONLY. 


Via West's new 3/2 Data Switches put you 
in control without the bother of recabling. 
Atthetouch of abutton you can direct data 
among three PCs and two printers, or three 
printers and two PCs. 


Over 22 other Data Switches available to 
direct data between computers, printers, 
modems, plotters, terminals and networks 
for all types of computer systems. We also 
offer a full line of cables and connectors. 
Custom orders are welcomed. 


All orders shipped freight collect. Add $4/Unit for post- 
paid delivery. Checks, Visa, MasterCardaccepted. 
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make the system evaluate all the specified 
rules. 

If you don't use forms to enter infor- 
mation at the start of a session, the rea- 
soning process in Acquaint will begin 
with backward chaining by default, be- 
cause forward chaining needs facts to 
work on, and the system may not have any 
yet. The backward chainer is usually ini- 
tiated by an ASKNOT rule or an ASKFIRST 
rule. First, it takes the conclusion of a 
rule as a hypothesis to be proven; then it 
chains to the premises ofthe rule, to other 
rules that can prove the premises, and so 
on, until it proves the rule. During this 
process, Acquaint may ask you for facts it 
will use to try to prove rules when it be- 
gins forward-chaining. The forward 
chainer itself doesn't ask you any ques- 
tions; it uses only internal means to prove 
as much as it can by all the facts it has. 
When it exhausts all its possibilities, it re- 
turns control to the backward chainer to 
examine a new hypothesis. 

Unprocessed hypotheses are selected 
from the AGENDA, the list of rules, in 


Arizona residents add 796 tax. Dealer inquiries invited. "ait : 
order of their importance. To determine 


this order, or priority, Acquaint uses an 
evaluation function that estimates the 
probability that a given rule will have a 
positive outcome. The criteria used in 
making this estimate are the number of 
premises of a rule that are known, the de- 
gree of certainty by which the premises 
are known, and the amount of evidence 
that is still missing. 
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"The Interface Company" Call 602-623-5716 


QAINT: For Users 

On the main menu, START begins exe- 
| e e. cuting the knowledge system that is 

The Real Wo Wi ЖР loaded. EXPLAIN, DIALOG, and INFO аге 


the three major modes of the user-inter- 
World Runs face program: EXPLAIN interprets ques- 
on Real Time. 


tions, rules, and conclusions; DIALOG 
conducts consultation sessions; and INFO 
lets you BROWSE through various parts of 
the knowledge system. 

On the EXPLAIN menu, the WHY option 
lets you ask Acquaint why it asked a par- 
ticular question. The system responds 
with the reasoning chain that led to the 
question, which you can then BROWSE 
through if you wish. When the system has 
reached a conclusion, you can use the 
HOW option to see the reasoning involved. 
(You can also use it following the INFO 
option on the main menu.) If Acquaint 
reaches a conclusion by a series of rules, 
it will display the names of those rules in 
the BROWSE menu, and you can select 
them for display one at a time. The TRACE 
% option lets you inspect all the rules in а 

given context or all available rules; you 

can select them in the same way from the 

BROWSE menu. The AGENDA option lets 
you see the list of rules Acquaint cur- 
continued 


Modern intelligent systems require real 
time response and high efficiency. That's why OS-9/68000 
has been the designer's choice in thousands of the most demand- 
ing real-life applications. 
05-9 is very compact, highly adaptable, and fully ROMable. It's 
C source code compatible with Unix, and it's supported by a wide range 
of outstanding software tools, including graphics and networking options. 
Many leading suppliers of 68000 and 68020 based systems offer ready-to-run 
OS-9 packages for their products, Or you can use a Microware PortPak to 
install OS-9 on your own custom hardware. 


When microseconds count, you can count on 05-9. e 
OS-9/68000 — The Emerging Standard. 


Microware Systems Corporation 
1866 NW. 114th Street е Des Moines, lowa 50322 
Phone 515-224-1929 © Telex 910-520-2535 
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FORTRAN PROGRAMMERS 


LCS ANNOUNCES F77L LAHEY FORTRAN VERSION 2.20 
WE JUST MADE OUR TOP RATED FORTRAN LANGUAGE SYSTEM BETTER. 


"Lahey's F77L FORTRAN is the compiler of choice. It's definitely a 
‘Programmer’s FORTRAN,’ with features to aid both the casual and 
the professional programmer . . . F77L compiled the five files in a total 
of 12 minutes, which was 4 times as fast as MS FORTRAN and an 
astounding 6 times as fast as Pro FORTRAN...” 


HERE ARE JUST A FEW OF THE REASONS 
WHY F77L IS THE COMPILER OF CHOICE: 
• Full Implementation of the e Clear and Precise 
ANSI 77 Standard English Diagnostics 
е Fast Compilation—outruns © Long Variable Names— 
everything on the market Up to 31 Characters 
* Powerful Multi-Featured e COMPLEX* 16. 
Source On-Line Debugger LOGICAL*1 and 
е Popular Extensions for easy = INTEGER*2 
porting of mainframe and е IEEE Standard 
mini computer programs Floating Point 
(Including NAMELIST) * Compatibility with popular 
е Recursion—allocates local third party software 
variables on the stack е Unmatched Technical 


е Arrays and COMMONS Support with an on-line 
grcater than 64K bulletin board 


NEW FEATURES WITH VERSION 2.20: 


е Cross reference and source listings 

е Allocation maps of COMMON variables and arrays 

° [n-line comments 

* IMPLICIT NONE compiler option 

е Faster Execution 

е Source On-Line Debugger (SOLD) includes: 
Trace Execution; No Relinking required; 
On-screen Listing; No effect on code size 


Call about our New F77L development tools: 


Lahey Profiler Mathematical Functions Library Overlay Linker 


It is more than just features that make F77L an outstanding 
product; it is the years of experience behind the software. At 
Lahey Computer Systems, we have been developing 
FORTRAN compilers since 1967 and we are committed to 
kecping F77L the industry leader. 


When PC Magazine selected our version 1.35 as the Editor's 
Choice among PC FORTRANS, we were pleased but not 
completely satisfied— we knew wc could improve the 
product. F77L Version 2.20 increases our lead over the 
compctition. F77L's precisc diagnostics, advanced debug 
package, helpful user screens and comprehensive manual 
make it a complete and easy to use high productivity tool. 


When evaluating any software package, an important factor 
to consider is the value of your time. F77L saves you time and 


—Editor's Choice PC Magazine 


money the moment you start using it. Our FORTRAN 
Language System has the kcy features you need to increase 
productivity and get the job donc. Other PC FORTRANS may 
be cheaper than F77L, but none are less expensive to use. 


F77L—THE PROGRAMMER'S FORTRAN 


Price: $477.00 
System Requirements: MS-DOS or PC-DOS (2.0 or greater). 
256K. math coprocessor (8087-80287) 
TO ORDER OR FOR MORE INFORMATION: 


702-831-2500 


Lahey Computer Systems, Inc. 
P.O. Box 6091, Incline Village, NV 89450 
Telex: 9102401256 


International Representatives: 
Canada: Barry Mooney & Assuc.. Те! (00216652041 © England: Grey Matter Lid. Tel 036453499 е Switzerland: DST Comp. Services. Tel (022989188 
Denmark: Ravenholm Computing. Tel, (020887249 © Australia: Comp. Transitions. Tel. (0305372786 9 Japan: Microsofiware Inc. Tel. (03981328222 


MS-DOS & MS FORTRAN are trademarks of Microsolt Corporation, Pro FORTRAN refers to IBM PC Professional FORTRAN by Ryan MeFarkind 
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PROM/PAL 


PROGRAMMING? 


From $250.00 


Finding a Low-Cost PROM or PAL* 
programmer is only half of the 
battle. Finding a company that 
won't desert you when you need 
support or service is the other half. 


Logical Devices Products cost you 
less because we offer the best price 
performance ratio in the market, 
and because once you buy our 
products you will experience less 
down time and more reliable 
operation than most other units. In 
addition you get features that were 
evolved from our years of experi- 
ence of serving people who 
program chips. 


We offer a wide range of products 
from dedicated programmers to 
universal software driven models. 


GANGPRO-8 production programmer. 


8 EPROMs to 27512 with RS-232 option. 


PROMPRO-S8X universal portable. 


RS-232. Programs PROMs/PAL*s/Micros 


PALPRO-2X Low Cost PAL* only pro 


grammer. Dedicated, RS-232 unit. 


SHOOTER Low cost EPROM only 


programmer. RS-232, Stand-Alone. 


PC-PRO IBM PC plug-in EPROM card 
2716-27512 


ALLPRO pin driven software based 


universal unit, programs every 
imaginable fuse programmable IC. 


CAST boolean software/silicon compiler 
for PLDs. JEDEC output 


UV ERASERS FROM $49.95 


All products carry 90 day Warranty 
& 14 day Money Back Guarantee 


CALL 1-800-331-7766 
LOGICAL DEVICES INC. 


305-974-0967 
ENGLAND 44 272 211323 
FRANCE 39.54.91.13 


*PAL IS А RECISTERED TRADEMARK OF MONOLITHIC MEMORIES INC. 


USA 
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Acquaint 2.4F 


Type 

Frame-based knowledge- 
development system and expert- 
system tool 


Company 

Lithp Systems BV 
P.O. Box 65 

1120 AB 
Landsmeer 

The Netherlands 
011-31-2908-4623 


Format 
Two 514-inch floppy disks 


Computer 

IBM PC, XT, AT, or compatible with a 
minimum of 256K bytes of RAM running 
MS-DOS 2.0 or higher with one floppy 
disk drive 


Language 
muLISP 


Documentation 
Acquaint User's Manual 


Price 
$4000 


i Lá с __ „с E AI 


rently intends to try, in the order of their 
estimated importance. The QUESTIONS 
option shows the recorded results of all 
questions asked of the user so far, and the 
QUIT option returns you to the main 
menu. 

The BROWSE window shows all the 
INFO items you can select. Most are self- 
explanatory. The INFO RULES option asks 
you for a search pattern. You can press 
Return if you want to see a list of all the 
rules in the BROWSE window. А similar 
approach is used for concepts and con- 
texts. If at any point during a consultation 
you decide you want to see what is cur- 
rently known, you can select the INFO 
CONCEPT option and look at a given con- 
cept or concept group to see what the sys- 
tem knows about it. If you select INFO 
CONCEPT, QAINT provides you with a list 
of all the concepts from which you can 
choose. 


KAINT: For Developers 

The application-development environ- 
ment consists of the KAINT.EXE pro- 
gram and an additional utility program, 
COMTOEXE, which converts .COM 
files to .EXE files. The menu of options 
is located in the upper right corner of the 


screen, as it is in QAINT. KAINT's RE- 
STORE option lets you compile the expert 
system from a text file into LISP code that 
QAINT can execute. The DUMP option 
writes an expert system to disk after you 
have compiled it, and the ERASE option 
initializes the KAINT program so that 
you can load another knowledge system. 
INFO enters the BROWSE facility to inspect 
various elements in the knowledge base. 
Acquaint also includes a text editor, 
QEDIT.EXE, to create the knowledge- 
base file. 

Acquaint has an interface to muLISP 
that lets you use the language's standard 
functions and call them from within 
rules. For example, DefConcept RES- 
MAN DO: ((BAND1 + BAND2) * EXPT 
(BAND3 10) ] is a line from an Acquaint 
application that lets you enter the color 
bands of a resistor and find out its resis- 
tance and tolerance. 

EXPT is a muLISP function that calcu- 
lates an exponential expression, in this 
case, BAND31?, Such functions signifi- 
cantly expand the capabilities of Ac- 
quaint. Writing the functions that take ad- 
vantage of this interface is not necessarily 
a trivial task, however; you will need to 
use the documentation for both muLISP 
and Acquaint internals. 


What Acquaint Won’t Do 

Earlier versions of Acquaint were unable 
to create iterative loops based on user in- 
put. Some expert systems need this abili- 
ty so the user can fill in information in a 
list of indefinite size. For example, let’s 
say you are building a knowledge system 
to advise a company’s managers about 
their organization. You, as the knowl- 
edge engineer, may have no idea how 
many departments there are or how many 
people are in each department, but you 
want to ask the same set of questions of 
each department. 

In a list-processing language like 
LISP, with each iteration of the list of 
questions you can append the answers to 
another list of indefinite size. With ver- 
sion 2.4F of Acquaint, you can use the in- 
terface to muLISP to write these kinds of 
functions, but it may not be easy. In par- 
ticular, you will need to know Acquaint’s 
windowing environment so you can ask 
the user questions and receive answers. 
Otherwise, your functions won't know 
how to print their questions on the 
screen. 

Multiple-choice questions are also 
limited. You can ask the kind in which 
the response is the reentry of the full item 
listed, but Acquaint doesn't support an- 
swering with the number of your choice, 
at least not as a built-in feature. I would 
like to see concepts that have lists as 

continued 


Whosa 
need hardware t 
speed up your PC? 


ORTON 


Personal computers, like 
automobiles and yachts, are 
much more rewarding when 
they're operating at high speed. 

And, as with cars and 
boats, there’s more than one 
way to get your PC moving. 

You can, for example, buy 
an expensive piece of hard- 
ware with “turbo” or “accel- 
erator” Іп its name. 

Or you can buy an afford- 
able piece of software with 
“Norton” in its name. 

Because the same Peter 
Norton who brought you 
the indispensable Norton 
Utilities" now brings you 
the Norton Commander." 

And what is the Norton 
Commander? 

It's a power user's PC 
control program that lets you 
cruise through your data 
with the greatest of ease. 

While taking the hard 
work out of working with a 
hard disk. 

Directory assistance. 
With the Norton Commander 
at your command, you can see 
your way through a sea of data 
faster than you can say "point 
and shoot? 

A compact pair of pop-up 
directory windows put your 
files—and a fleet of file man- 
agement functions—at your 
fingertips. 


from Peter Norton. 
For the [BM "РС and Compatibles. 


EN 
COMMAN 


Point and shoot 
Operation. Quick 
Sk navigation, 

enu Control. 


| Instant 
execution. A contro] hs ж 


Г DOWer-users 


You can list your files апу 
way you like them—by name, 
extension, size or date. 

You can scroll through 
them or page through them. 

Or use the special speed- 
search command to find them 
even faster. 

You can also inspect, edit, 
move, rename, delete, copy and 
whip your files into shape—at 
the stroke of a key or the 


DER 


EASY H 
L ARD D 
ETS YOU TAKE CHARGE : vs MANAGER, 


you 


nudge of a mouse. 
Automatic 
pilot. 

Running your pro- 

grams 15 a breeze. 

Especially when you 
take advantage of our 
custom user menus. 
Or, if you want to 
take a convenient short 
cut, just point to your 
data and fire away. 

The Norton Com- 
mander will find and run 
the matching program. 
Automatically. 

How much memory 
does it take to work all of 
these wonders? 

As little as 10K. 

So it’s no wonder the 
Infoworld Review Board 
found the Norton Com- 
mander so memorable. 

“Tops in its class? 
they said. “Loaded with 
useful features” that pro- 
vide “a new level of conve- 
nience for MS/DOS users’ 
“The more we used it, the 
more we liked it? 

You will, too. 
Unless, of course, you'd 
jid not operate in the fast 
ane. 


Peter Norttn- 


COMPUTING 


Designed for the IBM? PC, PC-AT and DOS compatibles. Available at most software dealers, or direct from Peter Norton Computing, Inc., 2210 Wilshire Blvd. 
#186, Santa Monica, СА 90403. 213-453-2361. Visa and Mastercard welcome. (01987 Peter Norton Computing. 
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values as a built-in feature. I would also 
like to see concept functions include list- 
processing functions to manipulate these 
lists in various ways, based on user 
inputs. 


An Effective Tool 

Acquaint’s frame-based knowledge-de- 
velopment system has a simple hierarchi- 
cal class structure that allows multiple but 
limited property inheritance by sub- 
classes. One unique characteristic 15 its 
forms feature, which allows experienced 


users of expert-system applications to 
enter all their answers on a template at 
one time, rather than when the system 
asks for them. 

Acquaint is one of the first IBM PC ex- 
pert-system tools to use a frame-based 
approach to knowledge processing, al- 
lowing it to partition the knowledge base 
into structured rule sets that constitute 
distinct search spaces. Since you can 
keep the search within the bounds that are 
set by context frames, you can develop 
potentially huge, structured knowledge 


systems without suffering from increas- 
ing inefficiencies. 

Acquaint’s three most attractive quali- 
ties arethat it has surprisingly good speed 
performance for an interpreted LISP ap- 
plication (a subjective but not uneducated 
point of view); it can build large, effi- 
cient, partitioned knowledge bases; and 
you can configure each expert-system ap- 
plication with its own dedicated run-time 
package so the application’s users don’t 
have to pay a license fee to Lithp Systems 
for Acquaint. M 


Zoomracks П 


Tyler Sperry 


Zoomracks from Quickview Systems is a 
text-database manager distinguished by a 
unique visual interface. Unlike tradi- 
tional database programs with numeric 
capabilities, Zoomracks is designed to 
organize character-based records of vari- 
able length, such as correspondence or 
research notes. Though basically a note 
organizer, the program can also handle 
related tasks, like simple word processing 
and calculations. 

The program is currently available in 
two versions, Zoomracks I ($79.95) and 
Zoomracks II ($119.95). Zoomracks I 
lacks two capabilities of Zoomracks IT: 
the ability to handle more than one print- 
ing format and the ability to save macros 
in disk files. Both versions of the pro- 
gram are available for the Atari ST series 
and the IBM PC and compatibles. I re- 
viewed Zoomracks II on an Atari 5205Т 
equipped with 512K bytes of RAM, two 
floppy disk drives, a color monitor, and a 
mouse. The package will run on a 5205Т 
or 10405Т with a minimum of 512K 
bytes of RAM and a single floppy disk 
drive, and you can use it without a 
mouse. 


The Zoomracks View 

The feature that most clearly distin- 
guishes Zoomracks from similar pro- 
grams is its user interface. The program 
was designed by Paul Heckel, author of 
The Elements of Friendly Software De- 
sign (Warner Books, 1984), and Zoom- 
racks reflects his concerns about a friend- 
ly interface. 

Zoomracks' file-handling interface 
uses the metaphor of time cards in a verti- 
cal rack. Cards stored this way typically 
reveal the top line of information on each 
card, which permits quick visual 
searches. The time-card metaphor is 
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faithfully implemented in Zoomracks: 
Each database file is displayed as a rack 
of cards, with each card, or record, dis- 
playing the line of text contained in the 
first field of that record. This display lets 
you quickly scan a screen's worth of 
cards in a glance. 

While not traditional, the Zoomracks 
display is easy to use in organizing mate- 
rial. Cards can contain up to 27 fields, 
and each field can hold up to 250 lines of 
text, with up to 80 characters per line. By 
displaying just the first line of informa- 
tion in a card, you can hide information in 
a manner similar to an outline processor. 

Zoomracks lets you open and display 
up to nine files at once (assuming you 
have sufficient memory to hold them all). 
Normally, you wouldn't expect to view 
more than one or two files at a time, since 
a normal screen is only 80 characters 
wide. This is where a Zoomracks feature 
called SmartZooms comes in handy: By 
displaying text in a compressed mode 
(1.е., with some vowels and other charac- 
ters deleted), it's possible to display sev- 
eral files at the same time. 

Using the cursor keys or a mouse, you 
can quickly select and display individual 
cards or move between different files. 
Options are shown by a series of menus 
displayed at the bottom of the screen. To 
access the menus and submenus, you can 
use the mouse, Alt-key commands, or 
single-key commands. Once you've se- 
lected a menu, you use single-key com- 
mands to choose options. Virtually every 
menu uses the same key for entry and 
exit. Pressing the Q key once, for exam- 
ple, takes you to the menu for quitting the 
program; pressing Q again takes you out 
of the menu. Ап accidental keystroke 
merely toggles you in and out of a menu. 
The most common actions, like changing 


the view of a card, are also available via 
function keys. 

Despite the metaphor of time cards, 
the menus, and the mouse, Zoomracks' 
interface is not for everyone. It generates 
a rather quick polarity response: Some 
people take to it immediately, while 
others find it awkward to manipulate. Be- 
ginners will find the menu system re- 
assuring and simple to use, but more ex- 
perienced users who want to bypass the 
menus may find the command-structure 
shifts between function-key and Alt-key 
combinations cumbersome. Also, when 
you enter the program's editor, the tradi- 
tional WordStar Control-key assignments 
are available when you edit a field; you 
cannot use these commands, however, 
when viewing a field. Finally, some of 
the commands—Alt-E for entering the 
"extra" submenu, for example—are non- 
intuitive. The upshot is that with all these 
different types of commands, it can be 
difficult to remember which ones pertain 
to the part of the program in which you’ re 
currently working. 


A Standard Editor 
Compared to the program’s interface, 
Zoomracks’ editor is more standard. 
Editing a card’s field is easy: You simply 
select the card and field you want to edit 
and press a function key. In the editing 
mode, a number of commands follow the 
familiar WordStar Control-key conven- 
tions. The editor supports standard func- 
tions, such as searching and paragraph 
formatting, as well as extras, like the 
ability to insert the current date and time. 
The editor is supplemented by print 
formatting with output forms. Each file 
has an associated output form that con- 
tains information such as headers, 
footers, and how each field will be 
printed, such as centered or flush-left. 
You change output forms, which consist 
of a series of formatting commands and 
field names, with the editor. 
The combination of text editor and out- 
put forms is quite effective for applica- 
continued 
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Ho hum, your word processor enables 
you to process words. But today, when 
you re creating long, complex documents, 
you often have to process much more. 
Graphics, equations, columns, tables, etc. 

Lotus Manuscript™ is a complete docu- 
ment creation system that can handle 
documents from 1 to 800 pages. Manu- 
script can mix text and graphics on the 
same page, graphics from Lotus® 1-2-3? . 
Symphony” and Freelance* Plus. It can 
also import spreadsheets and charts, plus 
diagrams and scanned images. 

With our Integrated Outliner you can 
collapse a document to navigate the 
outline, or move any size section with 
just a few keystrokes. 

You can globally format an entire Man- 
uscript document, or format by sections. 

Manuscript’s Document Compare 
feature highlights changes between 
revisions for foolproof proof-reading. 
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Withour Bocument ', 
Preview feature you “= 
can see how any page will look before 

it's printed. Zoom capability lets you take 
a closer took at graphics and equations. 


Also, Manuscript automatically sizes 
and generates math equations as well 
as Greek symbols, diacritical marks 
and brackets, 

Our powerful Print Formatter gives you 
controlover the look of your document, 
from position and size of graphics, to 
fonts, point sizes and more. 

Manuscript also takes full advantage of 


today’s printing technology, from dot-matrix 
to laser, including PostScript® printers. 
Manuscript is designed to work on 
most ІВМ” PCs and compatibles* Its 
familiar 1-2-3 interface makes it easy to 
use. And our Manuscript evaluation kit 
makes it easy to try. For $10.00, you'll 
get a presentation disk, working soft- 
ware, and a tutorial manual. To get your 
evaluation kit, call 1-800- 
345-1043, ask for ы 
lot ZYD-1450. ТТІ. 
Or, for more infor- 22 
mation, see your | 
authorized Lotus |; 
Dealer, or write | 
Lotus Develop- 
ment Corp., 90 
Annex, Atlanta, 
GA 30390-0370. 


Lotus Manuscript. 


© 1987 Lotus Development Corporation. All rights reserved. Lotus, 1-2-3, Symphony and Freelance are registered trademarks and Lotus Manuscript is a trademark of Lotus Development Corporation. 
Postscript is a registered trademark of Adobe Systems, Inc. IBM is a registered trademark of International Business Machines. *Manuscript and Manuscript Evaluation Kit require 512K and a hard disk. 
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CLEO is your SNA or BSC Gateway 


CLEO Software products allow microcomputers to 
communicate with IBM minicomputers and main- 
frames, and to emulate their workstations. CLEO 
products have been providing REMOTE communi- 
cations between micros and mainframes since 
1981. Over 44,000 CLEO users worldwide аге 
running on all major brands of micro computers; 
the largest number of these users run CLEO 
software on IBM Personal Computers and 
NETBIOS LANs. 

The qualifier REMOTE is a key factor 
distinguishing CLEO products from traditional 
emulators. All of the models contain full emula- 
tion of all the equipment at the remote site: the 
modem, the cluster controiler, and the terminals. 


Distributors: Colombia, S.A. 

Benelux, Scandinavía 2875492 
31(71)899202 France 

Canada 46 87 33 66 
514-737-3631 Germany, Austria, 
(Western Canada) Switzerland 
800-361-1210 49(2823)18408 
(Ontario, Quebec and Italy 
Maritimes) 039 636191 
800-361-3185 Mexico 
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Software features: 

* PC/XT/AT compatible 

* Stand-alone or NETBIOS 
LAN operation 

• Supports Bisync or SDLC 
links 

• 3780 and 3270 protocols 
install for operation in 
19 different countries 

* Application program 
interface 

* Point-to-point or multi- 
drop selection 

* Auto-dialing with selected 
modems 


44(1)2420012 
0800-898404 
U.S.A. 
(800) 433-CLEO 
(2536) 
In ichigan 
(З | 540-4600 


Call for information 

on how one of our 

5 hardware models 

will solve your 

communication problem. 

• V.26/212AT/201 internal 
modem (2400 baud) 

• V.26/201 internal modem 
(2400 baud) 

• V.27/ 208 internal modem 
(4800 baud) 

• SNA/BSC synchronous 
LAN gateway 

* SNA/ BSC stand-alone 
synchronous gateway 


CLEO Software 

1639 North Alpine Road 
Rockford, IL 61107 
(815) 397-8110 

Telex 703639 
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tions like mailing lists and printing three- 
up labels. It’s also adequate for simple 
correspondence. However, Zoomracks 
cannot be seriously considered as a word 
processor. Missing features include 
printer-configuration options, underlin- 
ing, boldfacing, italics, and other charac- 
ter-formatting options. 


Design Quirks 

You might expect the mouse to be heavily 
used in Zoomracks, a product designed to 
be the essence of user-friendly software, 
but this is not the case. In Zoomracks, 
mouse support is limited. You can use the 
mouse to select cards and racks to view 
and select menu items, but that’s about it. 
You can also use the mouse to scroll 
through a rack of cards and “zoom” a 
card to fill the screen, but you have to go 
back to the cursor keys to scroll through 
the contents of the card you just pulled 
up. The mouse is not implemented in the 
program’s editor; according to Quick- 
view Systems, the editor will make use of 
the mouse in the next version of Zoom- 
racks, planned for release later this year. 

In addition, you must be careful to 
position the mouse precisely when using 
it to examine the Zoomracks file directo- 
ry; placing the mouse inaccurately when 
activating the directory results in the cre- 
ation of empty files. Also, if you're 
tempted to turn off the menu at the bottom 
of the screen, don't do it while using the 
mouse. The menu is simply rendered in- 
visible, not disabled, and attempts at se- 
lecting a card at the bottom of the screen 
can result in unexpected menu choices. 

Another problem concerns file han- 
dling. Zoomracks' user's manual claims 
the program can display pictures stored in 
the DEGAS format. Unfortunately, 
Zoomracks doesn't use the Atari's GEM 
interface or Alert boxes to select pictures 
for viewing. To view a DEGAS file, you 
type the file's name into a blank field and 
press a function key. 

You won't run into trouble with this 
procedure if you've written down the 
name of the file you want to view, but if 
you haven't jotted down the filename, you 
may run into problems. Since you must 
enter the exact filename to view the file 
and the Zoomracks directory displays 
only those files that havethe .ZRX exten- 
sion, you're effectively forced out of the 
program to find out what's on your disk. 
In addition to making importing files a 
nuisance, Zoomracks' file-handling 
makes folder use awkward. You can open 
folders only from the Atari's Desktop, 
not from within the program. 


When I tried to load a sample DEGAS 


file, Zoomracks refused, claiming that 
displaying a high-resolution picture re- 
quires a monochrome monitor, which I 


didn't have installed. However, the file 
that Zoomracks rejected was a medium- 
resolution color picture that another pro- 
gram was able to display without 
difficulty. 


Speed and Memory 

For small applications that you normally 
associate with a card-file program, 
Zoomracks is certainly fast enough. I 
performed benchmark tests using a 
dummy database that consisted of 1000 
records, numbered 1000 through 1999 
in the first field. The other three fields 
contained dummy text strings of 32 char- 
acters each. The result of sorting the first 
field from reverse order was 36.3 sec- 
onds. Searching for the last record took 
7.2 seconds. 

You should note that Zoomracks is de- 
signed to handle ASCII text, and sorting 
is limited to ascending order. Sorts per- 
formed on numeric fields will thus lead to 
interesting results (e.g., 1, 10, 2, 3, ...) 
unless you manually pad the fields with 
leading zeroes. 

The speed of Zoomracks in the bench- 
marks is largely due to the program's use 
of RAM-based operations instead of disk 
accesses. Thus, while it took only 7 sec- 
onds to search through the benchmark 
file, it took 55 seconds to load the file 
from the floppy disk—the program also 
sortsthe file when loading it. 

The speed gained through the pro- 
gram's RAM-based operations must be 
weighed against the RAM requirements 
for your application. Zoomracks cannot 
handle any file or collection of files larger 
than the amount of available RAM. 

Moreover, this brings up other mem- 
ory considerations. Experienced Forth 
programmers accustomed to having the 
functions of an editor, an assembler, and 
a compiler in 50К bytes or so will be sur- 
prised to find that Zoomracks, written in 
Forth and assembly language, weighs in 
at 227K bytes. When you add the RAM 
needed for the video display, the TOS op- 
erating system, and any desk accessories 
you've installed, the half-megabyte of 
memory оп an Atari 520ST suddenly 
seems cramped. For example, I could not 
load the 1 14K-byte benchmark file until I 
had stripped my boot disk of several desk 
accessories. 

Applications requiring less than 100K 
bytes of file storage should pose no prob- 
lems. If your database is going to exceed 
100,000 characters, however, it would be 
wise to consider dividing the database 
into different files or switching to an Atari 
1040ST with a full megabyte of RAM. 


Macros, Math, and Manuals 
Zoomracks includes a macro capability 
that enables you to record a sequence of 


Zoomracks Il 


Type 
Text-database manager 


Company 

Quickview Systems 
146 Main St., Suite 404 
Los Altos, CA 94022 
(415) 965-0327 


Format 
One 3'/2-inch floppy disk; not copy- 
protected 


Computer 

Atari 520ST ог 10405Т with 512K 

bytes of RAM and one floppy disk drive; 
mouse supported, but not required 


Language 
Forth; assembly language 


Options 
$19.95 each for Business and other 
Starter Kits 


Documentation 
200-page user's manual; function-key 
template; command-reference card 


Price 

$119.95; Zoomracks | costs $79.95; 

an upgrade from the previous release of 
Zoom racks (the Premier version) to 
Zoomracks | is $14.95; to Zoomracks ТІ, 
$49.95; versions are also available for 

the IBM PC and compatibles for $119.95. 


Ша са тұсы ағай нысы VE EET LI C тылында" ES VU DIEM 


commands and link it to a single key. To 
replay the commands, you press a func- 
tion key and then the assigned key. This 
capability goes a long way toward easing 
some of the awkwardness of the user in- 
terface. Instead of moving through a 
maze of menus to create and date-stamp a 
blank form, for example, you can assign 
the whole procedure to a single macro. 
You are limited, however, to 27 macros. 

Zoomracks also includes some mathe- 
matical capabilities, which are limited to 
the basic arithmetic functions. These 
functions are certainly adequate to handle 
everyday applications like invoices and 
such, but not for complex number 
crunching. The program cannot, for 
example, automatically sum columns, al- 
though you can program a macro to per- 
form this function. 

The Zoomracks user’s manual is tuto- 
rial in nature, generally well written, and 
indexed. The package also includes a 

continued 
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Inquiry 48 


OUR PLUG-IN CARDS 
GIVE YOU PLUG-IN. 
CONTROL “4 


Your ЇВМ PC/XT/AT or 
compatible can control апу, 
IEEE-488 instrument. 


You can: 

[] Plug-in to BASIC, C, 
FORTRAN, or Pascal. 

(1 Use HP-IB plotters, 
printers, and instruments. 


Г] Spend less time programming. 
(1 Call (617) 273-1818 and put us to the test. 
Complete hardware and software solutions for just $395. 


Capital Equipment Corp. 
е 99 South Bedford Street 
| Burlington, МА. 01803 


| N 


How to tackle 
a 300 page monster. 


Turn your PC into a typesetter. 

If you're writing а long, serious document on your IBM PC, you 
want it to look professional. You want MicroTpX. Designed espe- 
cially for desktop publishers who require heavy duty typesetting, 
МістоТЕХ is based on the ТЕХ standard, with tens of thousands 
of users worldwide. It easily handles documents from , | 
smaller than 30 pages to 5000 pages or more. yim a 
No other PC typesetting software gives you as 
many advanced capabilities as MicroTpX. 

So if you want typesetting software 
that’s as serious as you are about your 
writing, get MicroTEX. Call us at 
617-944-6795 to order or for more 
information* Order with a 60-day 
money back guarantee. 


МіскоТЕХ” Т a | 72 
from Addison-Wesley ПИ д2 


Serious typesetting for serious desktop publishers. 
* Dealers, call our Dealer Hot Line: 800-447-2226 
(In MA, 800-446-3399), exi. 2643. 


„ЖЕ? 
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Inquiry 365 


APPLICATION REVIEWS 


Zoomracks is fast 

enough for small 
applications because of 
its RAM-based operations. 
But you'll have to weigh 
its speed against its 
memory requirements. 


function-key template, a double-sided 
command-reference card, and an on-line 
help file, but no reference manual. 

Quickview Systems provides good 
user support, especially considering that 
it's a small company. There is no toll-free 
number for assistance, and it might take a 
couple of hours to get a return call if no 
one is immediately available. The 
chances are excellent, however, that 
when you talk with people at the com- 
pany, they will be knowledgeable and 
helpful. 

As additional support, Quickview Sys- 
tems sells Starter Kits for Zoomracks. 
These kits, which sell for $19.95, contain 
a set of templates and macros for various 
applications. The Business Starter Kit, 
for example, contains templates for in- 
voicing, phone logs, and so on. Sales, 
mailing list, accounting, and other kits 
are also available. . 


Best for Simple Filing 

The final judgment on Zoomracks will 
depend on your planned application. If 
you're intrigued by the card-rack meta- 
phor and have modest database require- 
ments, Zoomracks is certainly worth in- 
vestigating. There are some nonintuitive 
commands and bugs in the current ver- 
sion of the program, but, despite all that, 
it still gives you a useful tool for organiz- 
ing and manipulating text data. 

For demanding applications, however, 
none of the program's functions—text 
editing, database handling, and calculat- 
ing—are sufficiently strong to compete 
head-to-head with a dedicated applica- 
tion program. Few word-processing pro- 
grams, for example, are unable to handle 
simple underlining. А$ a working writer, 
I'd consider Zoomracks worthwhile for 
notes and simple correspondence only. 
For larger projects, such as this review, 
I'm quite happy to stick with my IBM PC 
compatible and a standard word pro- 
cessor. B 


Tyler Sperry (P.O. Box 7189, Redwood 
City, CA 94063) is a freelance author. 


Stop fooling around. It’s time to get hardcore about software. With 
Microsoft. 

We'll give you all the resources you want. Tens of millions in 
R&D funding. Along with one of the most elementary tools for 
thinking— a door, which leads to your own private office. All backed 
by management that truly does speak your language, because they 
probably helped write it. 

We're serious about software design. If you are, too, then apply 
right now for one of these opportunities. 


Software Design Engineers 


We're working on everything from compilers, operating systems, and 
networking to sophisticated graphics, powerful productivity software 
and more. You could be, too, if you have programming experience and 
a background that includes micro's, “С”, 8086, UNIX*/XENIXS, or 
MS-DOS®. 

There are opportunities to work with our teams in systems, 
applications, or languages. 

If you qualify, Microsoft offers you an opportunity to live and 
work where the quality of life is high and the cost of living is low— the 
beautiful Pacific Northwest. Along with amenities such as a health club 
membership, workout facilities and parcourse, plus an array of benefits. 

To apply, please send your résumé in confidence to: 
Human Resources, Dept. HC/SW-0687BYTE, 
MICROSOFT CORPORATION, 16011 N.E. 
36th Way, P.O. Box 97017, Redmond, | 
WA 98073-9717. We аге ап equal 
opportunity employer. And no phone 
calls, please. If we like what we see, 
we'll call you. 


MICRSSOFT. 


©1987, Microsoft Corporation 
*UNIX is a trademark of AT&T Bell Laboratories. 
XENIX and MS-DOS are trademarks of Microsoft Corporation. 
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On-Line Help menus, 
Command Glossary, 
and Word List. 


Windows can be used 
to view source files, 
previous traces, 
and more. 


Symbol translation 
or source code ———— .— 
line display. 


Screen displays scroll off 
into history buffer – 
can be viewed later. ^ 


Microprocessor Development 


ата 


\ 


NEW UniLab П" 


Here are all the development 


tools you ever dreamed of integrated 
into one PC-controlled system: 


€ An Advanced 48-Channel Bus 


State Analyzer 


e Ап 8/16-Bit Universal Emulator 
e A Built-In EPROM Programmer 
ө An Input Stimulus Generator 


The synergy of these instru- 


ments that were designed together 
to work together saves you time and 
money. All UniLab П commands 
and menus are seamlessly integrated 
into a single, super-efficient working 
environment. 


ACTION COUPON 
Send me info on UniLab II and 
your No-Risk 10-Day Evaluation! 


Name: Title: 
Company. 
Address: 
City: 
State/ZIP: 

el: Ех, 


UniLab II" 


Universal Development Laboratory 


702 Marshall Street 
Redwood City, California 94063 
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An Integrated Software 
Environment, too! 


Imagine being able to split your 
screen and look at real-time program 
traces and the source code that pro- 
duced them at the same time! Then 
go to the On-Line Help or pop-up 
Mode Panels instantly. 

If you see something on a trace 
that doesn't look like last time, you 
can hold it in one window while 
you scroll back through your pre- 
vious displays. 

If you set a breakpoint and 
single-step you can then go back to 
using the analyzer without missing 
a beat. You can even execute a DOS 
batch file from UniLab to edit, as- 
semble, and link, then automatically 
load the new program and symbol 
table. UniLab uses the full power of 
the PC. 


Find bugs fast with 
Hardware-assisted 
Debugging 

The traditional way to look for 
bugs is to single-step through sus- 
pect parts of the code until you catch 
it in the act. This requires a lot of 
guessing and wasted time. 

With UniLab's built-in analyzer 
you eliminate the guesswork. Just de- 


scribe the bug symptom as a trigger, 
and let the UniLab hardware search 


Dreams Come True! 


Pop-up Mode 
Selection panel 
called by soft key. 


Disassembly of code 

in memory can be 
compared with trace in 
adjacent window. 


Symbolic debug 
register display. 


Context sensitive 
a_a Б 
prompt line. 


: FOUR INSTRUMENTS IN ONE! 


for it as your program runs in real 
ume. UniLab will show you a trace 
of the program steps leading up to 
the symptom, almost like magic. 


A friendly user interface 


UniLab lets you use commands 
or menus — or a mixture of both. An 
on-line manual, soft-key help screens, 
a glossary of commands and their 
parameters, with full-screen writeups 
are also at the ready. 


Reconfigure for any 8 or 
16-bit processor in seconds 


Thanks to our unique approach 
to emulation, changes between pro- 
cessor types require only cable and 
diskette changes. At last count, we 
specifically support over 120 micro- 
processors. 

Bonus! The built-in EPROM 
Programmer and Stimulus Genera- 
tor are simply icing on the cake. 


Affordable capability 


How much does all this superior 
capability cost? A lot less than our 
less able competitors, and probably 
a lot less than you expect. Our pro- 
ducts are sold with a Money Back 
Guarantee, and our crack team of 
Applications Engineers is standing by 
if you need help. Get the full story 
on the amazing UniLab II and how it 
can liberate your development pro- 
jects, today. 


CALL TOLL FREE: 1-800-245-8500 
In California (415) 361-8883 


Inguiry 217 


COMPUTING AT 


CHAOS MANOR 


Puttering with Yin and Yang 


I think they’re trying to kill me: 
they've got me on the road more 
than I'm at home. I got back 
from the Seybold Conference 
on Desktop Communications 
with barely enough time to 
write last month's column, then 
I was off to the American Association for 
the Advancement of Science meeting in 
Chicago. After that, I managed a week 
with Larry Niven working on The Moat 
Around Murcheson's Eye, our sequel to 
The Mote in God's Eye; then off to Bos- 
ton and the tenth anniversary meeting of 
the Boston Computer Society, and a drive 
up to BYTE headquarters in Peterbor- 
ough. Back home just in time to go to 
Sacramento for the fourth annual meeting 
of Contact, the group that brings together 
hackers, anthropologists, and science fic- 
tion writers. 

I returned Sunday night, and on Mon- 
day went to AppleWorld, where they an- 
nounced the (fantastic!) Mac II and Mac 
SE; and Monday evening I headed to Se- 
attle for the second annual conference on 
CD-ROMs. 

Ofcourse, much good will come ofall 
this travel. Eventually ГІ have a lot to re- 
port, but for now it has cut severely into 
my tinkering time at Chaos Manor. So: 
shall I try to extract some serious conclu- 
sions from the AAAS meeting and CD- 
ROM conference? Or just putter around, 
grabbing things at random, and reporting 
what I think? 


The Oracle 

There's one way to find out. ГЇЇ consult 
the / Ching on Zelda, the Zenith Z-248 
AT clone. 

I’ve written about this before, but for 
those who don't remember, the 7 Ching 
or Book of Changes is an ancient Chinese 
oracle. The Baen Software's program 
called Electric Dragon offers the Richard 
Wilhelm (Princeton University Press) 
translation, considered one of the best. 

The / Ching is not a mere fortune-tell- 
ing device, although it's used for divina- 
tion. You can think of it as a mental exer- 


Jerry Pournelle 


A computerized 


oracle advises Jerry to do some 


random reporting 


cise. One Chinese writer said, “Com- 
mon minds use 7 Ching to predict the 
future. Sages use it to understand the pre- 
sent." 1 Ching is supposed to explain 
what is happening to you and recommend 
what the superior person should do. Carl 
Jung, among other intellectuals, took it 
seriously, and I’m always amazed at how 
appropriate to the question asked the / 
Ching meditations seem to be. 

You needn’t believe in the / Ching to 
use it. It’s better than flipping coins, be- 
cause while it certainly gives answers, 
you have to give some thought to what the 
oracle tells you. 

So. Let’s consult it about this column. 


Hexagrams 

The 7 Ching consists of 64 figures called 
hexagrams; each has six lines. A line can 
be yin (yielding, or broken) or yang 
(firm, unbroken), and each can be fixed 
or moving. A line moves to become its 
opposite. You consult the oracle by gen- 
erating a hexagram one line at a time; if 
you get one or more moving lines, in ef- 
fect you have generated two hexagrams, 
since one will become the other. 

Since each line has two characteristics 
(yin/yang, fixed/moving), we need two 
random but not equal probability num- 
bers to generate each line. The classical 
method involves yarrow stalks. There is a 
simple method of tossing three coins (all 
heads is moving yang, two heads is fixed 
yang, etc.), but the Electric Dragon pro- 
gram has the computer generate the hexa- 
gram one line at a time and displays it on- 
screen with the interpretations. 

I went through the procedure and got 
the fourth hexagram, ‘Youthful Folly.” 
The interpretation is, “Youthful Folly 
has success. It is not I who seek the young 
fool; The young fool seeks me. At the 


first oracle I inform him. If he 
asks two or three times, it is an 
importunity. If he importunes, 
I give him no information. ” 
There were no moving lines. 
This hexagram doesn't invite 
you to repeat the question. It 
seems a clear enough answer to me. It's 
short-shrift time at Chaos Manor. 


Truly Portable 

One consequence of traveling about the 
country was lots of opportunities to test 
Zebediah, the Zenith Z-181 laptop porta- 
ble PCompatible. 

I love that machine. True, it's easier to 
write on the NEC PC-8201 when seated 
in an airplane; the Z-181 is a bit awkward 
to hold, at least if you're my size and 
crammed into a tourist-class seat. If 
you're shorter or in first class, it's no 
problem. Either way you'll be able to see 
the screen fine: the blue backlit screen is 
readable in all light conditions. Inciden- 
tally, I keep hearing about restrictions on 
using portable computers on airplanes, 
but I have yet to have any ofthe aircrews 
do more than admire the Z-181. 

Once on the ground, you have a full, 
fast IBM PCompatible. 

I took Zeb down to the AAAS news- 
room to log on to BIX and send some 
iterns into Microbytes. Zeb was the hit of 
the newsroom: I think at least three col- 
leagues decided to buy one. 

Meanwhile, the NEC MultiSpeed ar- 
rived. This is also a fast, full PCompati- 
ble machine, lighter than the Zenith and 
somewhat smaller. Like the Zenith, it has 
two 3!^-inch floppy disk drives, comes 
with a full 640K bytes of memory, and 
has provision for a 300/1200-baud inter- 
nal modem. Unlike the Zenith, it has a 
handle. It doesn't come with a case, but it 
will fit nicely into the Ciao! bag I bought 


continued 


Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer 


. who also earns a comfortable living writ- 


ing about computers present and future. 
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Even More Power & Flexibility 
BRIEF 2.0 


BRIEF easily conforms to your editing preferences and style, 
ensuring you are truly comfortable and productive. 

Straight from the box, BRIEF is as much editor as most people 
will ever need — thanks to features like the real Undo, flexible 
windowing, and unlimited file size. | 

But BRIEF's hidden power is in its exclusive macro language. 
Customize BRIEF to include the commands and features YOU 
desire. It’s fast and easy. 

Users and industry press alike unanimously praise BRIEF. 

"Recommended." — Jerry Pournelle, Byte 12/86. 


€ increased speed for sophisticated operations like Undo and Regular Expression Search. 


€ All new documentation WITH tutorial on the Macro Language. 


€ Command line editing (move cursor, add & delete characters, specify parameters). 


€ Expanded Regular Expressions, with matchingoverline boundaries. 
€ More blocktypes, with marking by character, line or column. 
€ Reconfigurable indenting for C files (supports most indenting styles). 
€ Enhancedlarge display support, including wider displays. 
e Optional borderless windows. 


- Multi-level Undo 

- Edit many files 
atonce. 

- File size limited only 
by disk space. 

- Automatic language 
sensitive indentation. 

- EGA апа Hercules Plus 43-line 
support 

- Compile & find errors within BRIEF. 


Try BRIEF ($195) for 30 days —if not satisfied get a full refund. 
If you already own BRIEF, call for update info. 


CALL 800-821-2492 
In MA 617-659-1571 


ystems 


And much, much more! 


Requires an IBM PC, AT or compatible 
with 192K. 


Norwell, МА02061 
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Best 
(estern 


INDEPENDENT 


The right place at the right price. 


INDEPENDENT 
oiim 


Make reservations at any Best Western, 
DGING 


see your travel agent, or call toll-free 


1-800-528-1234 


"World's largest chain of 
independently owned 
and operated 


hotels, rnotor inns and resorts" 
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Solution 


335-B Washington St. 


What is a Best Western? 
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for the NEC PC-8201. 

The MultiSpeed comes with consider- 
able built-in software. There's a built-in 
help feature activated by a special key, 
and also a Popup hot key that gives you 
many SideKick-type features, including a 
notebook. The Popup feature has a filer 
that lets you store and browse through the 
equivalent of 3 by 5 cards. It has an out- 
liner, a phone dialer, and a bunch of 
other stuff. The whole thing is so impres- 
sive that I’m going to see if I can find sim- 
ilar utilities for the Z-181. 

In other words, the MultiSpeed has 
some very fine features indeed. 

The MultiSpeed also has two fatal 
flaws. Fatal for me, anyway. 

First, I can’t see the screen very well. I 
had to turn on the fluorescent lights at 5 
p.m. on a spring day in Los Angeles. 
There’s a contrast adjustment, but it 
doesn’t do a lot of good for me. The 
MultiSpeed screen isn’t as bad as the old 
Hewlett-Packard portable was, but it’s 
not good either. The screen alone would 
be enough to make me prefer the Z-181 
by a lot; I’ve never been anywhere that I 
couldn’t see Zeb’s backlit screen. Of 
course, I pay for that in battery time: the 
Z-181 goes three to five hours on a 
charge, while the MultiSpeed advertises 
five to seven and has two weeks’ worth of 
nonoperational backup even if the main 
power fails. That’s a feature I wish Zenith 
had built into their machines. 

Second, the MultiSpeed keyboard is 
just plain lousy. There is the usual IBM- 
spawned Backslash key between the Z 
and the Shift key. Then there’s the silly 
Squiggle key between the quotation 
marks and Return. Between them I can’t 
type with the MultiSpeed flat on a desk, 
much less on my lap. 

Both the MultiSpeed and the Z-181 
have too many keys between Home key 
and Backspace, of course, and the 7-181 
has that darned Squiggle where Га want 
Return; but the Z-181’s Return key is 
oversize andthus easy to find. The Multi- 
Speed, for no sane reason, has a nar- 
rowed Return key and an oversize !] key 
in the way. 

Now, I may be overly sensitive to key- 
board layout. I make a living writing, and 
I want the best tools I can get. Alas, no 
computer company in history (with the 
notable exception of TT) has ever allowed 
a touch-typist to be in on keyboard de- 
sign. Instead, they use some genius who 
pecks at the keyboard with one or two fin- 
gers and couldn't care less where the keys 
are placed. I suppose it's just something 
we have to endure. 

Anyway, between the semivisible 
screen and the wretched key layout, I find 
the MultiSpeed hard to use. 


continued 


THE PROGRAMMERS SHOP 


helps save time, money and cut frustrations. Compare, evaluate, and find products. 


RECENT DISCOVERY 


UI Programmer - Quickly gencrate 
dBASE User Intefaces, prototypes. 
Use supplied templates or create own. 
Pop-up help, bounce bar menus, screen 
forms. 1l, Ш, FoxBASE+ , Quicksilver, 
Clipper. РС $ 295 


АІ-Ехрегі System Dev't | 


Arity Combination Package РС $ 979 
System - use with C MS $ 229 
SQL Dev't Package MS $ 229 

Auto-Intelligence РС $ 749 

Expertcach - Powerful, samples PC $ 349 

Exsys $ 309 
Runtime System PC $ 469 

Insight 2+ MS $ 379 

Intelligence/Compiler PC $ 749 

Texas Instruments: 

PC Easy РС $ 435 


Personal Consultant Plus PC $2589 
Personal Consultant Runtime PC $ 85 
Turbo Expert-Startup(400 rules)PC $ 129 
Corporate (4000 rules) PC $ 359 


Al-Lisp 


Microsoft MuLisp 85 MS $ 159 
PC Scheme LISP - by ТІ PC $ 85 
TransLISP - learn fast MS $ 89 
TransLISPPLUS 

Optional Unlimited Runtime $ 150 
PLUS for MSDOS $ 179 


Others: IQ LISP ($239), IQC LISP (5269) 


Al-Prolog 


APT - Active Prolog Tutor - build 
applications intcractively PC $ 65 
ARITY Prolog - full, 4Meg 

Interpreter - debug, C, ASM PC $ 229 
COMPILER /Interpreter-EXE РС $ 569 
Standard Prolog 
MacProlog Complete 
MicroProlog - Prof. Entry Level MS $ 85 
MicroProlog Prof. Comp./Interp. MS $ 439 


MPROLOG P550 PC $ 175 
Prolog-86 - Leam Fast MS $ 89 
Prolog-86 Plus - Develop MS $ 229 


TURBO PROLOG by Borland PC $ 69 


| Editors for Programming ) 


BRIEF Programmer's Editor PC Call 
EMACS by UniPress Source: $929 $ 299 
Epsilon - likc EMACS, full 

C-like language for macros. PC $ 149 
KEDIT - like XEDIT РС $ 99 
Lattice Screen Editor - multiwindow, 


multitasking Amiga $ 89 MS $ 109 
Micro Focus Micro/SPF РС $ 139 
PC/EDT - macros PC $ 229 
PC/VI - by Custom Softwarc MS $ 109 
Personal REXX РС $ 99 
РМАТЕ - power, multitask РС $ 119 


SPF/PC - fast, virtual memory РС $ 139 
Vedit MS $ 107 
Vedit PLUS MS $ 139 


FEATURE 


Turbo Cby Borland, ANSI Compiler 
supports 6 models including tiny 
and hugc, has floating point, 
interactive editor, Make. Speed 
devclopment 


Inquiry 249 


PC $ 69 


Compare Products 
Use Product Specialists 


The Programmer's Shop is much morc than 
the supplier of the largest selection of 
programmer's softwarc. Trained program- 
ming consultants will answer your questions. 
Ask “product specialists“ about Cross 
Assembler, Translators.  Debuggers. or 
compilers. 


Our Services: 
* Programmer's Referral List * DealersInquire 


* CompareProducts * Newsletter 
| * Helpfinda Publisher * Rush Order 
* Evaluation Literature FREE * Over 700 products 


* BBS-7PMto 7AM 617-740-2611 , National Accounts Center 


AZTEC C86 - Commercial PC $499 
C86 PLUS - by Cl MS Call 
Datalight C - fast compile, good code, 

4 models, Lattice compatible, Lib 


sourcc. Dev'rs Kit PC $ 77 
Datalight Optimum - C MS $ 99 
with Light Tools by Blaise PC $168 
Lattice C - from Lattice MS $275 
Lct's C Combo Pack PC $ 99 
Let's C PC $ 59 
Microsoft C 4.0- Codeview MS $275 
Uniware 68000/10/20 Cross 

Compiler MS Call 
Rex - C/86 by Systems & 

Software - standalone ROM MS $695 
Wizard C MS $299 
Rom Development Package MS $259 


C-terp by Gimpel - full К & R MS $229 
С Trainer - by Catalytix PC $ 89 
INSTANT C - Source debug, 

Edit to Run-3 seconds, .OBJs MS $379 


Interactive C by IMPACC Assoc. PC $209 
Run/C Professional MS $159 
Run/C Lite MS $ 89 
C Libraries-General 
Blackstar С Function Library PC $ 79 
C Essentials - 200 functions PC $ 75 
C Function Library MS $109 
C Tools Plus (1 & 2) - Blaise PC $125 
C Utilities by Essential PC $129 


C Worthy Library - Complete, machine 


independent MS $249 
Епісіскоп C Function Library PC $119 
ЕпісісКоп Superfonts for С PC $ 45 


Greenleaf Functions-portable, ASM $139 
LIGHT TOOLS by Blaise РС $ 69 


Atari ST & Amiga 


We carry full lines of Manx, Lattice, & 
Mctacomco. 


Call for a catalog, literature and solid value 


500-421-5006 


THE PROGRAMMER'S SHOP ` 


Your complete source tor software. services and answers 


5-B Pond Park Road, Hingham, MA 02043 
Mass: 800-442-80700r 617-740-2510 4/87 


| RECENT DISCOVERY 
NET-TOOLS - Access NETBIOS- 
compatible network systems from 
Microsoft C, Pascal, FORTRAN, 
Assembler, Lattice C. Full Sourec, 
No Royalties 


Clipper compiler PC Сап 
dBASE II MS $329 
dBase ІН Plus ‚ PC $429 
dBASE 111 LanPack і PC $649 
DBXL Interpreter by Word Tech. PC $139 
FoxBASE+ - single user MS $349 
Quick Silver by Word Tech PC $499 


dBase Tools for C PC $ 65 
dBrief with Bricf PC Call 
DBC ISAM by Lattice MS Call 
dBx Translator to C MS $319 
dFlow - flowchart, xref MS Call 


Documentor - dFlow superset MS Call 
Genifer by Bytel-codc generator MS $299 
QuickCodc ПІ Plus MS $249 


Fortran & Supporting 


50:More FORTRAN 
ACS Time Series MS $399 


Forlib-- by Alpha MS $ 59 
MS Fortran - 4.0, full '77 MS $279 
No Limit - Fortran Scientific PC $115 
PC-Fortran Tools - xref, pprint PC $179 
RM/Fortran MS Call 


Scientific Subroutines - Matrix MS $139 


BTRIEVE ISAM MS $185 
BTRIEVE/N-multiuser MS $455 
Flash-Up Windows РС $ 79 
GSS Graphics Dev't Toolkit PC $375 
HALO Graphics PC $209 
Development Package MS $395 
Informix - by RDS PC $639 


Informix 4GL-application builder PC $789 
Informix SQL - ANSI standard PC $639 
Opt Tech Sort - sort, merge MS $ 99 
PANEL MS $215 
Pfinish - by Phoenix MS $229 
PolyLibrarian by Polytron MS 8 79 
PolyBoost - speed I/O, keyboard РС $ 69 
PVCS Corporate-source control MS $319 


QMake by Quilt Co. MS $ 85 
Report Option - For Хігісус MS $109 
Screen Sculptor PC $ 95 
SRMS - source control MS $109 
VXM - multi-env. link MS $ 75 


Хігісус - organizc databasc MS $199 
ZAP Communications- VT 100 PC $ 89 


FEATURE | 


Personal COBOL by MicroFocus- 
Develop, test, debug, execute 
ANSI °74 code. Full-screen cditor, 
syntax checker, Animator, forms/ 
screen generator, help. Compatible 
with Level II. PC $169 


“ote: All prices subject to change without notice, 
Mention this ad, Some pricesare specials. Ask about 
COD and POs. Formats: 3” laptop now available, plus 200 others 
UPS surface shipping add $3 item. 
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ж ANS 


OFTWARE & PRINTERS 


CAD 


PRINTERS & LASERS 


OVERTURE 110 
PREMIERE 35...... 
TRIBUTE 224 


Н-Р Laser Jet 500+ $3690 


JOL ae ea we a ua CALL 


PANASONIC 


MONITORS & TERMINALS 


= а 9 9" э а CALL 


RGB HI-RES 

HITACHI s. « 

MITSUBISHI 

1371A DIAMONO SCAN CALL 


NEC Multisync „ 
SIGMA DESIGNS 
15" 1664x1200 wicard 51590 
19" wicard. « « . a . $1830 
SONY Multiscan 


THOMPSON 
UtraScan 
VERTICOM 
CD-5 


VIKING ds ewe oe 
VIKING Oa o e e s s .53380 


AUTOCAD 


Tutorials, Add-Ons for Arch., Eng.. Construction, Civil, Piping, 


Mapping. eic.. ADE-3. + ое г 


з з s а e CALL 


SOFTWARE 


Generic Cadd 30..... $55 
(Generic w/dot. e a a . « 568 
Generic options. . « • « CALL 
T1Harvard Presentation 

Graphics Il 

[Harvard Professional 

Publisher. s o a e „ e « GALL 


Lotus 123 

MathCad « e s = « è a «5199 
MicroSolt Word 3.11. . . $339 
MSDOS 32 wiBasic. . 
NewViewS. a u 

Paradox. . 

PathMinder (Editors Chorce) $39 
Perspective 30 139 
PFS: First Choice. s s a . $82 
PFS: Professional Write 

PFS: Protesstonal File 

PFS: Prolessional Plan 


Silk LJ LJ Ф т ` . LJ LJ 
Tas-Books. aa a 

Ventura Publishing « « « « 
VersaCad Libraries. e » «a CALL 
WordPerfect 42..... $192 


DIGITIZERS & PLOTTERS 


CALCOMP 

1043 GT 

1043 GT. . 

Digitzers 

ENTER 

Sweel-p 600. «с... 


HOUSTON INST. 

DMP 41/42 

OMP 51 i52 sess: 

DMP 52MP a a e a » . $3757 


HITACHI 
Tiger 1111C 
JDL 850...... 
MITSUBISHI Digitizers 
Gralnet-01 8x12 sees » $260 
Gralnet-02 13x16, a... $392 
NICOLET-BRUNING 

900 A/E. » 

NUMONICS 

SUMMAGRPHICS 

Summa 12х12, . . . 

Others. s a 


COMPUTERS 


NEC Multispeed 
Sperry IT (AT) 
Enhanced 44 Meg. s « « $2599 


TOSHIBA 
T 1100+ * 6 utu o " 
T3100 ast 9» т @ 9 9» = 


WYSE 286. . . . . 
Zenith Laptop 


BOAROS & NETWORKS 


АНІ5Т0САО5...... 

АТІ 

Graphic Solutions. s » . S169 
EGA Wonder. «s a . s . $237 
G/NET paas eo « » a CALL 
GENOA SuperEGA . . . «CALL 
HERCULES 


Above Board AT 
Above Board PS/AT 5344 
InBoard 386/AT . . . + $1436 


PARADISE 

AutoSwitch (560 model) 5259 
AutoSwitch 350.... «$279 
AutoSwitch 480. s a . . $359 
PHOTON a a a w a a o a САШ 
SIGMA DESIGNS 

EGA 350 AutoCard. „ . . $199 
EGA 480 AutoCard . + . . $288 


Color 400 (non-interlace) $299} 


VERTICOM CALL 
VIDEO 7 

Vega Delux 

Others 


MODEMS & DRIVES 


HAYES 


SEAGATE 

ST225 20 w/WD Card $335 
57238 30 w/Card «a a . . $398 
US ROBOTICS 

Courier 2400 Е...... $359 
Microlink 2400 


MOUSE & ACCESSORIES 


LogiTech 
Logimouse $68 
Logimouse Bus. „ • e • « 989 


MicroSoft Mouse w/Paini $115 
PC Mouse/Optimouse 

w/Halo | э з 9 э . . . $98 
Tit & Swivel Stand. . . . $29 


M.H.]. WAREHDUSE 
5021 М№. 20th Street #10261 * Phoenix, AZ 85064 
TOLL FREE with order * 602-995-1194 
Hours 8-5 MT M-F 9-2 SAT 
Prices reflect rash discouut and are Subject to change without notice. Campalibiityot aroducis 
nol Guatánreed Al} refurns ate 5шдесі fe а restocWiig Charge Purchase orders are welcome 


and C O D s are subrect tu 2 5% elus shipping 


CHAOS MANOR 


That's a real pity, because there are 
some good ideas in this machine. In fact, 
they're good enough to give it another 
try. Roberta Pournelle doesn't find the 
screen hard to see at all, even with her 
contacts instead of spectacles. I'm going 
to let her carry it for a month and report 
again. 


Moving Data 

One real problem with a portable is get- 
ting data from it to your regular com- 
puter. You can use Zenith's PCXFER 
program (see last month's report), but 
it's god-awful slow and not easy to set up 
the proper cable. You can use Traveling 
Software's DOS for the Radio Shack 31⁄2- 
inch disk, but that’s a bit awkward too. 

A better way is The Brooklyn Bridge 
from White Crane Systems. This comes 
with 5!4- and 34-inch disks and a cable 
that can connect to either a PC or an AT at 
one end and your portable at the other. 
When you’re done, the big machine is en- 
tirely slaved to the small one (or vice 
versa). The remote machine’s disk drives 
appear to be additional drives on the local 
equipment. You transfer files—programs 
or data—by using the DOS Copy com- 
mand in the normal way. You can also get 
at the other machine’s printer. 

The Brooklyn Bridge isn’t particularly 
fast, but it’s faster than PCXFER. It has 
to be installed by editing your CON- 
FIG.SYS file and rebooting. That turns 
out to be easy. The instructions are clear, 
and I don’t think it took me more than 15 
minutes from opening the package to 
transferring the files between Zebediah 
and Zelda. It’s certainly the most pain- 
less file transfer program I’ve used. Rec- 
ommended. 


WordStar 4.0 

It came as a bundle of disks in an un- 
marked package, with dire warnings of 
what would happen to me if I let the 
secret out early. I understand Wayne 
Rash got his copy from someone driving 
by and handing it to him as he walked 
down the street. In other words, Micro- 
Pro went to incredible lengths to prevent 
WordStar 4.0 from getting out before they 
were ready to release it. 

The result wasn't good enough to woo 
me away from WordPerfect, but it's 
darned good. If you use WordStar—espe- 
cially if you use WordStar but hate Word- 
Star 2000— you'll love this. WordStar 4.0 
incorporates all the nifty new features of 
New Word and adds a bunch of updates of 
its own. It still has some problems. For 
one thing, it won't reformat a paragraph 
without your telling it to. On the other 
hand, it's fast enough, and it can print 
rings around most of its competition. No 
question about it: version 4.0 moves 


WordStar up to 1987 and makes it com- 
petitive again. 

WordStar has always been everyone's 
second-favorite text editor. If you have 
many outsiders using your equipment, 
it’s important to have a copy: everyone 
knows, or should know, how to use 
WordStar. It has plenty of add-ons, in- 
cluding a good spelling checker and mail 
merge program, and they're easy to use. 

It's nicetosee they're bringing the old 
girl up to date again. 


А First Look 

One of my biggest problems is memory: I 
keep several memory-resident programs 
in Zelda; so many, that programs like Sy- 
mantec's Q&A, which would normally 
be my favorite database and might even 
win me over to its word processor, won't 
work unless I dump my memory-resident 
programs, change my AUTOEXEC.BAT 
file so it won't bring them in again, and 
reboot. Since I don't really like doing 
that, I hardly ever use Q&A. 

I have the same problem with Ashton- 
Tate's Framework, which seems a very 
nice program, but which wants just about 
all my memory. 

There are several possible remedies for 
this. One, I'm told, is the Cheetah 386 
board and a program they furnish. This 
will, they say, give me the equivalent of a 
bunch of PCs, one of which can be filled 
with memory-resident programs, another 
running Q&A, a third doing Framework, 
and so forth. It all sounds wonderful, but 
I don't yet have it. 

Then at the Seybold Conference on 
Desktop Communications, Terry Meyer 
gave me a demonstration of Quarter- 
deck's DESQview, which is a windowing 
system that's supposed to let you use a 
RAM disk as virtual memory. The notion 
is that you open a DESQview window 
and run a program in that; when you want 
to do something else, you invoke DESQ- 
view with its “hot key" and open a new 
window; you can run another program in 
there. Understand, both programs are 
still running, and you can jump back and 
forth as you like. All the programs have 
plenty of memory, because DESQview 
can create virtual memory by swapping in 
and out of RAM disk, or even your hard 
disk. 

It sounds great, and the demonstration 
looked wonderful, so it was with some 
sense of high anticipation that I installed 
DESQview. The installation instructions 
in the manual are simple enough to fol- 
low. The result was utter disaster. 

It was probably my fault. The DESQ- 
view manual is pretty long, and I didn't 
read all of it. I did follow their instruc- 
tions, and where I had doubts I tried to 
look things up in the index. 


The first disaster was caused by my 
memory-resident programs. You can in- 
voke DESQview just fine with SuperKey 
and SideKick in memory, but if you then 
try to run a program—say, Crosstalk— 
the computer goes off into the Bit Zone, 
and nothing you can do, short of turning 
it off, will bring it back. 

Fine, thought I. Since SideKick is sup- 
posed to run under DESQview, and 
DESQview has its own macro program so 
you don’t need SuperKey, I'll just elimi- 
nate all the memory-resident programs 
and start over. 

І also read the fine print and discovered 
that if DESQview hasn’t been told to do 
otherwise, it swaps your programs and 
data in and out of the root directory of 
your hard disk. Clearly I wanted to tell it 
to use the RAM disk for that, so I ran the 
Setup program. 

This one tells you it has a "beginner" 
mode and an "advanced" mode. I figured 
I better stick to "beginner." Wrong. Be- 
ginners can't specify which disk to swap 
in and out of. Run Setup again and tell it 
Im "advanced." Now reboot without 
тетогу-еѕійепі programs. 

This time DESQview was able to run 
Crosstalk, and I was able to connect to 
BIX. It wasn't easy, though: DESQview 
has a default window size that's pretty 
small. If you do things right, you can rush 
in and changethat to be the full size ofthe 
screen for Crosstalk before the modem 
times out. If you don't change the win- 
dow size, you won't be able to see the 
Crosstalk command line, and commands 
youtype won't get to Crosstalk. 

Alas, when you then make connection 
with your called number, the window 
does something funny, and the command 
line vanishes again even though you've 
now made the window as large as it can 
get. Icould get my command line back by 
invoking the DESQview resize function, 
making the window smaller, and then ex- 
panding it again; but it was a definite pain 
in the posterior. Meanwhile, BIX was 
jerky: DESQview was apparently moni- 
toring the input and doling it out to the 
screen in little packets. 

I had other problems. When I tried to 
run SideKick, I managed to lock up the 
machine so that it had to be turned off to 
recover. Another time I got some really 
mysterious numbers that looked like a 
core dump. 

Now clearly I am doing something 
wrong. People I respect, including Andy 
Seybold, run DESQview and like it a lot. 
It has got decent reviews. It must work 
better than I have been able to make it 
work, and indeed, inspection of the 
rather complete—if not optimally orga- 
nized—manual reveals some clues about 
what may be going wrong. Also, they tell 
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me DESQview 2.0, out about when you 
read this, will have fixed several of the 
problems I found. 

I'm goingto keep trying; I've reasonto 
believe the results will be worth it. Mean- 
while, I do advise anyone contemplating 
DESQview to budget considerable time 
for study and installation. More next 
month. 


A Few DOS Discoveries 

At last count there were 37 computers 
around Chaos Manor, and while I sup- 
pose a majority of those run PC-DOS in 
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When You're Looking for Answers, 
Come to the Library 


one form or another, there are plenty of 
examples of other systems. After all, I 
still write my books on an ancient CP/M 
system. 

Consequently, I’m continually discov- 
ering things about DOS that many users 
have long known. 

For example, there is a minimum size 
to disk files no matter how little you put in 
them. On the Z-248 under DOS 3.1, that 
happens to be 2048 bytes; meaning that 
20 tiny batch files will take up at least 
40K bytes of disk space. This isn’t much 
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of a problem if you have a 30-megabyte 
hard disk, but it can be a real pain for 
those who have to run off floppies. 

A little trick I’ve recently learned in- 
volves buffers. PC AT machines like Big 
Kat, the Kaypro 2861, and Zelda аге so 
much faster than ordinary PCs that you 
tend to accept what they give without 
thinking of improvements; but the other 
day I noticed that if I asked for the direc- 
tory of a disk area that had a lot of files, 
I'd first get smooth scrolling, and then 
suddenly the system would change 
modes, putting up one item at a time and 
clicking the disk head like mad. 

"Some kind of buffer problem," I 
thought, and recalled I'd heard of a 
"buffers" command in DOS. I looked 
into my CONFIG.SYS file, and sure 
enough, nothing about buffers. Then I 
looked up “buffers” in Chris DeVoney's 
Using PC-DOS (Que Books, 1986). The 
discussion was enlightening. 

CP/M had a command processing area 
and a temporary file area, or ТРА. The 
disk buffer area, where disk information 
was stored prior to being used by the sys- 
tem, was in the CP/M reserved area, and 
while it might be modified when you set 
up the system, it wasn't anything the 
casual user could change. DOS, how- 


ever, lets you set aside any number of 
528-byte buffers and change that any time 
you care to reboot the system. А5 soon as 
I put BUFFERS = 20 into the CON- 
FIG.SYS file, the machine began show- 
ing me truly enormous directories 
without the hunt-and-peck click/clack I'd 
got before. It also speeded up other disk 
I/O jobs. 

I'm sure I haven't set aside enough 
buffers yet, and when I get a little time 
ahead I intend to experiment. 

Meanwhile, those who, like me, never 
quite learned DOS would do well to look 
at some books beyond “how to use it" 
guides. One useful book is Jonathan 
Kamin's The MS-DOS Power User's 
Guide (Sybex, 1986). I've never been 
fond of the term "power user" (nor do I 
know what one is), but this book does 
havea good discussion of how to organize 
disk files, how to use batch files, and how 
to custornize your screen. 

Van Wolverton’s Supercharging MS- 
DOS (Microsoft Press, 1986) is even 
more useful and a great deal more com- 
plete. It's also denser and a bit harder to 
read, although any interested user should 
get through it with no real problems. 

Wolverton and Kamin overlap about 80 
percent, but it's actually worth having 


Nothing Should 


Come Between 


both books, since their approaches are 
somewhat different. 


Sometimes We Win One 

Last month I reported on the difficulties 
I'd had setting the CompuPro ARCNET 
PC board to its proper address. 

I've just received the new CompuPro 
documents for that board. Mark Garetz, 
marketing vice president, says, "You'll 
note that we've taken your advice and 
made the section on setting the node 
number much easier to comprehend. It 
now has decimal numbers and a picture of 
each switch for all 255 possible node 
numbers. "' 

It does, too. We just got a new AT&T 
6300 Plus, with color monitor, and I set it 
up for Roberta; installing the network (we 
gave the 6300 Plus a network ID of 63, 
naturally) was a snap. Since WordPerfect 
4.2 works fine with the network, we can 
now trade files back and forth. I love it. 


ExperTelligence Common LISP 

One of the most impressive booths at the 

Mac Faire was ExperTelligence's. Its ex- 

pert-system artificial intelligence pro- 

grams weren't finished, but they were 

startling. I spent an hour at that booth. 
continued 
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Mainframe Mag Tapes 
and Your dBASE or Lotus 
Except 
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Telebyte Tape Drives 


TDX Mag 9-track 1/2" Tape Systems from 
Telebyte provide faster, error-free download- 
ing of mainframe data into your PC. You con- 
trol the start-stop tape drive either from the 
keyboard or with Telebyte's exclusive Data- 
verter software for faster file transfer — the 
equivalent of a 720,000 bit/second datalink. 
Telebyte TDX tape drives are available at 
either 45 or 75 ips, feature dual density 
(800/1600 bpi) storage and back up process- 
ed files at 2 MB/minute (up to 10 times faster 
than other 9-track drive systems) as a bonus. 


Enter data into dBASE? and Lotus? with no 
user programming. You do it intwoeasy steps 
because Telebyte's exclusive Dataverter runs 
under both DOS 2.0 and Xenix^ Dataverter 
will automatically convert packed, zoned and 
unsigned decimal field files, as well as labeled 
tapes, from EBCDIC to ASCII. The tape 
systemis also supported by software lan- 
guages in your PC, including C, BASIC, 
Fortran, Cobol, etc. 

Only Telebyte offers such mainframe stand- 
ards of reliability and IBM-compatible tape drive 
quality for so little money. 


am uum mum u—— GSA Contract Number GS00K86AGS5301 
uElkeg ur 


TECHNOLOGY, Inc. 1-800-835-3298 


Telebyte Technology, Inc. * 270 E. Pulaski Road • Greenlawn NY 11740 • (516) 423-3232 


dBASE" is a registered trademark of Ashton-Tate, Inc.; Lotus? is a registered trademark of Lotus Development Corporation; ІВМ” is a registered trademark of 
International Business Machine Corporation; Xenix" is a registered trademark of MicroSoft. 
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Having an office system 
capable of reading text, 
graphics and photographs 
is nolongera luxury. It's a 
necessity. 

The addition of the 
Reader to your present sys- 
tem will virtually eliminate the 
need to retype or recreate 
documents and images. The 
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ORIGINAL 


Reader can scan continuous 
tone images, such as photo- 
graphs, by converting them 
to 128 shades of grey and 
transfer them to your system. 
Imagine multiplying your 
graphic scanning abilitytoa 
point where you can repro- 
duce photos or graphics in 
vivid detail. The applications 
are countless. And with the 
Reader’s 30 page capacity 
it can feed up to 4 pages of 
text a minute. Accurately and 
automatically. 

Standard features allow 
you to read pages directly 
into word processing pro- 

rams such as Wordstar® 
000, Multimate™, XyWrite™ 
Ill, Word Perfect™, Display- 
Write™ Шапа Microsoft® 
Word. Features for filing 
and editing are provided in 
an easy touse format. The 


DISPLAY 


Reader also offers a multitude 
of interfaces to the most pop- 
ular page make-up and 
graphic editing programs 
available. Unique software 
architecture permits the addi- 
tion of newtypestyles and 
features to your system with- 
out the worry of hardware 


upgrading. 

Consider the possibilities. 
Words and pictures repro- 
duced into a polished, profes- 
sional appearance you never 
dreamed affordable. So total 
up the time and effort you 
spend at your system, then 
add the Reader and subtract 


obsolescence or costly the work. 

BHRERHREBRBHRHEEBEEHRHEHEHBRHEEBEHEEBHE & 
Ш Yes, огт very interested in the IOC Reader. Pleose send me mare a 
B informotion. [ 
= Мате п 
a ш 
g Address gi 
ЕС, — . —  J . Stote Zip m 
ш Phone и 
Mail to or coll: Intelligent Optics Corporotion " 
Ш ^4Heritoge Park Rood, Clinton, СТ 06413 Telephone (203) 669-3650 п 
BmmsuHmBHHBEBEHEHENHHEHBNHEHEEHBEHRNSR 


INTELLIGENT OPTICS CORPORATION 


Names indicated by TM ог® are trademarks of their respective manufacturers. 
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One product they do have finished is 
LISP for the Mac. 

LISP is an odd language. The name 
comes from “‘list processing," although 
detractors say it's an acronym for “‘lots of 
insane stupid parentheses." LISP can be 
learned from books, but the easiest way is 
to hang around people who use it. The 
second easiest way is to bang away at a 
machine that speaks LISP. However you 
learn it, you will very likely believe it is 
incomprehensible and that anyone who 
knows the language is not merely odd, 
but weird. Eventually, though, if you 
keep at it long enough you will have an 
aha! experience, and the language will 
begin to make sense. (LISP haters say 
that you'll then have gone as mad as the 
others.) 

Despite the fact that LISP is one ofthe 
oldest of the higher-level languages, it 
has not only stayed around but has grown 
in popularity. Philippe Kahn likes to ad- 
vertise Prolog as the language of artificial 
intelligence, but in fact most AI applica- 
tions—at least on big machines—are 
done in LISP. 

LISP has never caught on as a develop- 
ment language for small computers, for 
the good reason that it’s a memory hog. 


John McCarthy, the Stanford University 


professor who wrote LISP in 1956, says it 
doesn't get interesting until you have a 
megabyte of memory, and it's not really 
interesting until you have 6 to 8 mega- 
bytes. Few micros have either the hard- 
ware or software to address that much 
memory—although Apple's Macintosh II 
has the potential. 

In the past, the most interesting LISP 
for micros was Metacomco's Cambridge 
LISP for the Stride Micro 68000 com- 
puter line. Now, though, we have Exper- 
Telligence Common LISP for the 
Macintosh. 

ExperTelligence Common LISP is 
complete and professional enough to use 
for program development, and indeed, 
many ExperTelligence AI programs are 
being written in it. You get a full Com- 
mon LISP, lots of examples on how to use 
it, and plenty of tools to help convert 
from the Pascal way of thinking to “the 
LISP experience." The documents are 
professional and well laid out. In many 
ways, ExperTelligence Common LISP 
can serve as a model on how to publish a 
language. 

That's the good news. The bad news is 
the price: $995. ExperTelligence Com- 
mon LISP is probably worth the cost for 
someone with a good programming ap- 


plication, but the price is far too high for 
those who just want to bang around learn- 
ing the language. They do offer a crippled 
educational version—no stand-alone pro- 
grams, no Mac Toolbox access— but it's 
for universities only, and still costs $195. 

Pascal didn't really take off until Bor- 
land brought out Turbo Pascal and sold it 
at a price low enough that any interested 
computer owner could afford to try writ- 
ing Pascal programs. I doubt LISP will 
ever take off the way Pascal did, but it 
sure isn't going to until we have a lower- 
cost version. 

I really wish ExperTelligence would 
rethink those prices. 


Speed of Light 

Last year I reviewed Lightspeed C. Atthe 
time this was a program Га seen in a 
small booth at the West Coast Computer 
Faire, and Think Technologies, the pub- 
lisher, was a pretty small outfit. 

Since then Lightspeed C has become 
the standard C compiler for the Macin- 
tosh. Some C enthusiasts say there isn't 
even a second place. It comes with com- 
piler, linker, libraries, examples, a man- 
ual that could serve as a model for others, 
and up-to-date bug corrections. The li- 

continued 


... On Our Simulator. 


Microprocessor development tools that won't 
torpedo your budget. 

Test microprocessor code on your PC or VÀAX— without burning 
EPROMsS or buying special hardware. Avocet’s AVSIM 


simulator/debuggers give you full screen symbolic debugging that 
easily handles the deepest /О and interrupt situations. And 
AVSIM's crashproof software simulation traps bugs that can sink 
hardware debuggers. AVSIM is even better when you use it with 
our AVMAC cross-assemblers —fast, professional products that 
come complete with Avocet’s advanced linker, librarian, and 
cross-referencer. 

Proven reliable in hundreds of development projects, AVSIM and 
AVMAC are available for most popular microprocessors. The 
Avocet convoy also includes AVPROM and AVPAL programmers, 
T RICE in-circuit emulators, and other low-cost high-performance 
development tools. We're sure you'll find Avocet your best line 
of defense against slipped schedules and high development 
system costs. 


Try before you buy. And we'll ship in 48 hours or less. 
When you order from Avocet, we'll also include a complete demo 
package for the AVMAC and AVSIM of your choice. Try the demo 
for thirty days—if you aren't completely satisfied we'll refund your 
purchase price, less $35.00 for the demo package, which is yours 

to keep. 

Come aboard with Avocet. Our crew is experienced, 
knowledgeable and helpful. After all, you know the old saying, 
"Accept no sub-stitutes.” Avocet Systems Inc., 120 Union St., 

P.O. Вох 490, Rockport, МЕ 04856. 


AVOCET 


SYSTEMS, «INC? 


Call 800-448-8500 

or 207-236-9055 

TLX 467210 AVOCET CI 
FAX 207-236-6713 


Је Zurkow, President 
of осе Systems - 
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SAPIENS SOFTWARE CORPORATION 
REAL ARTIFICIAL INTELLIGENCE 


SAPIENS V8 
A VIRTUAL MEMORY MANAGER FOR THE PC 


Sapiens V8 is a virtual memory manager for C programmers on 
the IBM PC. The unique design of the virtual memory paging 
storage scheme makes it an invaluable tool for С programmers. 
With an 8 mg. workspace and stack and heap libraries Sapiens 
V8 solves the problems and hazards of stack and heap overflow. 


Sapiens V8 brings the power, speed and complexity of a main- 


THE PROGRAMMERS SH 


Offers a 31 Day Money Back Guarantee on any product in this ad. Call Today. | 


| The Most Powerful & 
Flexible Source Code Revision 
& Version Control System 


The POLYTRON Version Control System (PVCS) allows programmers, 
project managers, librarians and system administrators to effectively 
control the proliferation of revisions and versions of source code in 
sofrware systems and products. PVCS is a superb tool for programmers 
and programming teams. (A special LAN version is also available.) If 
you allow simultaneous changes to a module PVCS can merge the changes 
into a single new revision. If the changes conflict, the user is notified. 
Powerful capabilities include: Stores and retrieves multiple revisions of 
text; Maintains a complete history of revisions to act as an ‘‘audit trail" 
to monitor the evolution of a software system; Maintains separate lines 
of development or "branching" Provides for levels of security to assure 
system integrity; Uses an intelligent ‘difference detection” to minimize 
the amount of disk space required to store a new version. Requires DOS 
2.0 or higher. Compatible with the IBM PC, XT, AT and other 
MS-DOS PCs. 


frame virtual memory manager to the PC. Sapiens V8 virtual Sug. Retail Prog. Shop 


memory manager emulates a 80386 memory management gos ошаш MN $149 6129 
system and is fully implemented in software. It is not dependent Corporate РУСС à 
on add-on boards or special chips. —For larger, multiple-programmer projects $395 $359 


Provides 8 mgs. virtual memory workspace 

Fast: less than 10% speed overhead 

Advanced software emulation of 64-bit architecture 
Virtual stack and heap: multiple return values, 
stack frame management. (vmailloc( )). 


Call POLYTRON ar (503) 645-1150 for pricing on larger networks 


—TDQOLYI RO 


High Quality Software Since 1982 


System requirements: Hugemodel C compiler (Microsoft, Lattice. 
Aztec). V8 uses 22-128 Kb core. Hard disk recommended. 


List: $300 Ours: $259 


WANT TO ADD 


WINDOWS, ICONS, FONTS, 
FAST GRAPHICS, DIALOG BOXES, 
PROCESS MANAGEMENT, AND 
DEVICE INDEPENDENCE 


TO YOUR IBM PC PROGRAMS? 


f you have ever wished that you could develop stunning Macintosh-like programs on the ІВМ PC without 
the overhead of an enonnous operating environment like Windows or GEM, then you need the 
SYNERGY DEVELOPMENT TOOLKIT, from Matrix Software. 


Using a memory resident runtime module only 20K in size (versus as much as 300K for Windows), you 
can develop applications with: overlapped and tiled windows; pull-down menus with half intensity options 
and automatic sizing, fast graphics functioncalls to draw shapes, lines, boxes, and create intricate fill 
patterns in both regular and irregular areas; have full device independence (drivers for numerous devices, 
including ССА, ЕСА and Hercules are included); sophisticated text input and output, with fonts in different 
styles and sizes; full keyboard support (your programs won't need a mouse!) and powerful mouse support; 
and process management calls to efficiently manipulate system resources. 


The Toolkit has gateways to support the following languages: 
* Turbo Pascal * Microsoft & Lattice C + Basic 
IBM/MS Pascal * Macro Assembler “ dBASE II/II Compilers 


In addition, the Tootkit includes а powertul collection of tools including a graphics resource editor for 
developing your own icons and fonts. 


NEW! The Toolkit also Includes a free copy of Synergy Layout, a revolutionary software 
development tool that dramatically increases your productivity by actually generating bug-free source code 
in Macro, C, and Turbo Pascal. 

For further information, contact Matrix Software at [617] 567-0037. 


List: $69.95 Ours: $63 Development Toolkit List: $ 395 


900-421-8006 


HOURS: 8:30 A.M. - 8:00 P.M. E.S.T. 


Synergy Desktop Ours: $349 


Call Today for FREE detailed 
information ortry Risk-Free for 31 days, 


5-8 Pond Park Road, Hingham, МА 02043 
Mass: 800-442-8070 or617-740-2510 4/87 
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nd they work. The 

links so fast you 

| ; an integrated en- 

re of a number of 

_ you're interested 

in C for the Macintosh, this is the pro- 
gram to get. 

They also have a Lightspeed Pascal. 
I’ve had little time to do anything with it, 
but given the quality of their C, I can’t 
think it won’t be a winner. The manual 
looks well-organized and very complete, 
and the one program I wrote compiled at 
least as fast as a comparable C program. 
Maybe faster. I can’t wait to get some 
time to play with this. Га also like to see 
what it can do on the Mac II. 


Guide 

Some years ago Ted Nelson proposed 
Project Xanadu, a “hypertext” system. 
The concept involved linking, on-line and 
in real time, just about every bit of knowl- 
edge in the world and adding to it as new 
knowledge was generated. 

Xanadu is an ongoing project, al- 
though incomplete; but the hypertext no- 
tion has caught on. Guide, a new product 
for the Macintosh, is a bold step in that 
direction. I suppose it’s hardly a coinci- 
dence that Ted Nelson is a consultant to 


OWL International, Guide’s publisher. 

The notion behind hypertext is to link 
audio, photographs, drawings, maps, 
motion pictures, and every other form of 
information into a seamless whole that 
can be accessed through an indexing sys- 
tem that looks for ideas, not specific 
words and text. While Guide can’t quite 
do that—not on a Macintosh, anyway—it 
can link a number of information forms. 
Guide is a word processor, outline pro- 
cessor, and information linker. 

Most of the programming for OWL is 
being done in Edinburgh, Scotland, 
which probably explains why its suite at 
the CD-ROM conference was stocked 
with single-malt whiskey. When I asked 
about the notorious Scottish weather, 
Robie McLaren, product manager, said, 
“Och, it keeps the programmers inside 
and working. Now if we could only keep 
them away from the whiskey.” Having 
been to Edinburgh, I quite understand. 

The key notion behind Guide is the 
“button,” which is merely a live area on 
the screen. When you discover a button 
and click the mouse, you get action of one 
kind or another. Guide lets you control 
those actions: generally something pops 
up onto the screen, either in an overlay 
across the original display or in a special 


window somewhere. The result can be an 
annotated calendar, text with live foot- 
notes, annotated graphs and drawings, or 
indeed about anything you can imagine 
doing on a Macintosh. You can write a 
guidebook with the ability to click on any 
place name and get a map. Those maps 
could have buttons, allowing you to zoom 
down to any level desired. 

In addition, I have seen a program 
written with Guide that takes you on a 
guided tour of a videodisc; as you click 
various items on the computer screen, the 
relevant portions of the videodisc are 
found and displayed on a TV screen. 

I can imagine Guide being used to 
make special indexes and guided tours 
through CD-ROM disks. The only real 
limit to the way the information can be or- 
ganized is the designer’s imagination. 
The program works smoothly, it’s easy to 
use, and unique so far as I know. If you 
do presentations, or you're just interested 
in organizing information, you'll want to 
look at Guide. Highly recommended. 


MacNosy Version 2 
The Apple people are almost speaking to 
Steve Jasik again. Some of them are even 
polite. 

continued 


3 MEGA BYTE AT-286 SYSTEM 


W/'PARADISE" COMPATIBLE EGA CARD , 


WAYTRON INT'L, INC. 
(Manufactured for WiseTEK) 
513 Valley Way 

Milpitas, CA 95035 

TEL: (408) 263-1237 

FAX: (408) 263-1870 
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m| * 80286 CPU 
И “| * Phoenix BIOS 


«m TURBOAT-286 w/3MF Motherboard 
* 80286 CPU 

* 6, 8, 10 MHz 

• Phoenix BIOS 

* On Board Rechargeable Battery 

• On Board Serial/Parallel/Game Port 
• 3MB Memory Capacity On Board 


| * 80287 Socket Ready 


e Chip Technology VLSI Chip Set 
TURBO AT-286 System mmp 


* 640K On Board Up To 3 MB 
• Slide in Case w/220W Power Supply 
* 6/8, 6/10 Dual Speed 
(Keyboard Selectable) 
• 1.2 MB or 360K Floppy Drive 
е Western Digital WA-2 Controller 
* AT Type Keyboard 
* Hardware Reset Ready 
е Serial/Parallel/Game Рогі 


We also have TURBO XT (4 LAYER), MINI AT (XT Size) 


Distributors, Dealers, Education, 
Corporation, VAR, OEM Welcome 


AT and XT are the registered trademark of International Business Machines. 
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MICRONIC INT’L CORP. 
108 E. 16th Street 

New York, NY 10003 
TEL: (212) 529-4699 

FAX: (212) 529-9926 
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Think You Need an АТ? 


The N X 


Make Your IBM PC Faster Татай. ап AT in Just 5 Minutes! 


IBM PC 
Clock speed in MHz (IBM PC is 477) 4.77 
Empty Loop 
Integer add from memory 
Integer multiply fom memory 
Floating point without coprocessor 
Prime number test 
Lotus 123 maa (640K) 
Lotus 123 macro (256K) 
Norton System Information Test 
PRICE 


н а а а а а а а 


speedup 


IBM AT BREAKTHRU 286 
6 8 12 
199 3.34 5.15 
335 441 602 

606 6.55 83 
333 4.42 5.76 
L95 285 3.7 
2.64 369 4.62 
177 354 438 
573 734 102 
5395 5595 
1 chased Sena ate] 


_ In every case but clock speed the numbers indicate how many times faster a test is 
performed than on a regular IBM PC 


* All but Norton SI are the PC magazine Labs public domain benchmark tests. 


We are excited about our three speedup 
products. You probably know about our 
Lightning disk access speedup software 
that was awarded PC Magazine's Best of 
1986 award (see box). After the smashing 
success of Lightning, in late '86, we 


"Lightning is almost mandatory... 
Steve Manes, PC Magazine 
Best of 86 review 

Loads with tne DOS - always ready as a background 
program to accelerate disk access. You do nothing 
- everything 15 automatic. Programs that frequently ac- 
cess the disk (hard or floppy) are made instantly up 
to 2t04 times faster. Uses a principle greatly enhanced 
from mainframe technology called caching. Fully ex- 
ploits Above Board memory. 

E the standard against which | 
all our competition measures itself because we achieve 
universal compatibility with other software. Data is 
never lost. Order separately or get 
it free with your Breakthru 286 board. ; 


guaranteed the Breakthru 286 board to be 
literally the most advanced, fastest, most 
feature-rich board available. The runaway 
success it has enjoyed truly proved that 
assertion. Now we go ourselves one bet- 
ter with the Breakthru 286-12. This new 
board has the clock speed cranked up from 
8 to 2 MHz for speeds up to 10.2 times 
faster than an IBM PC. It is 50% faster than 
ап 8MHz ІВМ AT, and up to a whopping 
1,000% faster than a regular PC. 


HERE'S WHY THESE TWO BOARDS 
ARE SO SPECIAL. 


First, they install so easily. A half-slot 
са e togiveup 


A 


more, unlike 
competing, 


em 


Ж. 


02-3 


products it works in the Compag Portable 
and most clones. Easy diagrams show how 
you just place the card in an open slot, 
remove the original processor and connect 
a single cable. There is no software re- 
quired. From that moment you are run- 
ning faster than an AT. 

Second, they аге advanced. The 
BREAK I HRU 286 replaces the CPU of the 
PC or XT with an 80286 microprocessor 
that is faster than the one found in the AT. 
Has a 80287 math coprocessor slot for 
numeric intensive applications. A 16K 
cache memory provides zero-wait-access 
to the most recently used code and data. 
Speed switching software allows you to 
drop back to a lower speed on the fly for 
timing sensitive applications. | 

have full ity. All ex- 
isting system RAM, med and 
peripheral cards can be used without soft- 
ware modification. Our boards operate 
with LAN and mainframe communication 
products and conform to the Expanded 
Memory Specification (EMS). Software 
compatibility is virtually universal. 

Faster and smarter than an AT - PCSG 
guarantees it. 

Fourth, these are the best. There are 
several other boards on the speedup 
market. We at PCSG have compared 
them all, but there simply is no com- 
parison. Many cards offer only a marginal 
speedup in spite of their claims and others 
are just poorly engineered. 

We arereally excited about these prod- 
ucts. PCSG makes the unabashed state- 
ment that the BREAKTHRU 286 card 
represents more advanced technology 
than boards by Orchid, Quadram, РС. 

:hnologies, Phoenix... we could 
lo go on. Breakthru 286 is undis- 
$^. |  putedly the turbo board with 
thebiggest bang for the 
у buck. And we include 

FREE the $89.95 ac- 
claimed Lightning 
software. Call today 
rour credit card or COD 
instructions and we will ship 
your card the very next day. 


k Again. 


DUN 1 LAKE VUK vwUKD FOR IT. USE EITHER 

BREAKTHRU 286 SPEEDUP BOARD FOR 60 

” AYS. IF YOU ARE NOT TOTALLY SATISFIED 
SIMPLY RETURN IT FOR A FULL REFUND. 
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PERKONAL CON [ШИШ UERCRT ORQUP 


11035 Harry Hines Blvd. • Suite 206 • Dallas, Texas 75229 е (214) 351-0564 


Inquiry 315 for End-Users. 
Inquiry 316 for DEALERS ONLY. 


THE MODEM 
FOR PEOPLE 
WHO TAKE 
THEIR AGT 
ON THE ROAD. 


When you travel with your portable 
computer, make sure your communi- 
cations go with you. The WorldPort 
1200™ Portable Modem is the only 
modem you need, whether you travel 
across the country or around the 
world. 


While mostportable computers offer 
an optional modem of some type, only 
the WorldPort 1200 gives you all the 
features required for true portability. 
Features like battery-powered, 
Hayes™ Command Set compatibility, 
Bell and CCITT standards, direct and 
acoustic cups interface for 300 and 
1200 bps, and compact size. 


Equally at home on your desktop, the 
WorldPort 1200 works with virtually 
any computer with aRS-232C serial 
port. No more of those dedicated 
internal modems that can only be 
used with one computer. 

The WorldPort 1200. At only $199, 
you can't afford to leave home 
without it. 


For more information or your nearest 
dealer, contact us today. 


TOUCHBASE 
SYSTEMS, INC. 
16 Green Acre Lane 
Northport, NY 11768 
(516) 261-0423 

Telex 6502848020 


Hayes 1Saregisleredtrademarkol HayesMilecocompuler Praducts, Inc 
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Jasik's MacNosy was the first program 
that let hackers explore the innards of 
their Macintosh ROM set. It's a powerful 
disassembler, easy to use if you know 
something about assembly language, and 
it will let you look into ROMs, system 
files, and in general any Macintosh pro- 
grams that intrigue you. You can, if 
you're ingenious, use it to remove copy 
protection, find traps, search source code 
for specific references, and generally go 
wandering about inside programs. 

Version 2 comes with the Debugger, 
Jasik's version of DDT (Dynamic Debug- 
ging Tool) for the Mac. (Incidentally, the 
original DDT was apparently written at 
MIT by the Model Railroad Club.) De- 
buggers let you watch what's happening 
inside a program as it runs; they're not a 
lot of use to people who aren't trying to 
get a fundamental understanding of how 
programs work. If none of this makes 
sense, apologies: debuggers are mostly 
useful to hackers. 

Jasik's Debugger isn't complete, but 
he has a good update policy. If you do or 
want to do program development on the 
Macintosh, you need MacNosy with the 
Debugger. Recommended. 

T/Maker is an odd company, in that it 
doesn't sell its most famous product. The 
original T/Maker was written by Peter 
Roizen who, having decided he didn't 
want to be involved in running a company 
any longer, took his product and went 
away , leaving this perfectly good publish- 
ing outfit to be run by his sister Heidi. 


WriteNow 

One of the T/Maker Company's products 
is WriteNow for the Macintosh. This is a 
straightforward text editor/word proces- 
sor, distinguished by having about the 
clearest manual I've ever seen. The ex- 
planation on how to use a word processor 
starts with the assumption that you don't 
know much—indeed, anything at all— 
about writing with computers. It then 
takes you through creating text, editing it, 
and saving it; after which it begins a new 
section on spelling checkers, footnotes, 
and advanced features. 

WriteNow is the product of a cast of 
thousands. It was originally suggested by 
Steve Jobs, and indeed is owned by his 
Next Inc. The manual was written by 
Caroline Rose and Lisa Kelly. There are 
programming credits to Jobs, Andy 
Hertzfeld, Bob Bowen, and many others. 

With all that connection to the old Mac 
team, it’s no wonder that WriteNow is 
very “Масіпіовһу”; that is, it makes full 
use of the mouse and other Mac special 
features, like graying out icons that aren't 
applicable at present. It also doesn't have 
many 'command key" commands, 
which some will find a virtue. I personal- 


ly think it's a defect. When I write, I like 
to fiddle with text. I try new words and 
phrases to see what they look like. Insert 
stuff here and delete it there. I want easy 
and fast commands, like WordStar's 
Control-t to delete a word and WRITE's 
Control-y to delete to end of line. I don't 
want to have to drag the mouse to mark a 
word or phrase, then hit Backspace to kill 
it. 

On the other hand, some people like 
that a lot. One day, I hope, most pro- 
grams will have both approaches: easy- 
to-learn features involving icons and the 
mouse and easy-to-use features involving 
command keys. I suspect the Mac II, with 
its function keys, will do just that. 

The best way to describe WriteNow is 
that it looks like MacWrite had died and 
gone to heaven: it does what MacWrite 
does, and does it faster and more reli- 
ably. Then it adds features like footnoting 
and multiple column printing, and pack- 
ages the whole thing with a clear, com- 
plete, and well-indexed manual. 

I suppose there are more elegant word 
processors, but this one is easy to learn, 
easy enough to use, and not very expen- 
sive. Recommended. 


Modems and Communications 

For the past two years, I’ve used Omni- 
Tel's Encore 1200 PC modem card in 
Lucy Van Pelt, then Big Kat, and now in 
Zelda. It has always worked fine. Му son 
Alex runs a bulletin board from the com- 
panion stand-alone model; it gets a lot of 
use without complaints. OmniTel 
modems are rugged, reliable, and sim- 
ple. They can be addressed to ports 1 
through 4 with no difficulty, and they're 
as Hayes-compatible as modems can get. 

I've finally had my first difficulties 
with my two-year-old Encore 1200. 
What happens is that it dials the number, 
and I hear the ring, answer, and carrier; 
but the modem refuses to believe that it 
has heard the carrier and finally times 
out. When it does that, it is sometimes 
hard to make it hang up. 

The proper communications software 
would let you overcome that problem by 
manually commanding the modem to go 
listen to that carrier, whether detected or 
not; but alas, Crosstalk, which used to 
come with OmniTel's internal modems 
(they now come with BitCom), doesn't 
have that capability. Indeed, Crosstalk 
doesn't even want to let you control your 
phone and modem. As an example, sup- 
pose you want to dial a local access num- 
ber on a hotel phone, then quickly plug 
the cord into the modem and connect. 

No go. If you set up Crosstalk with all 
the correct data, stop-bit, and baud-rate 
parameters, and leave the “number to 

continued 
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We've taken all the wrinkles out of paper handling. 

Now you can have reliable paper handling for more high-speed, dot 
matrix printing time. Newbury Office Systems Printers (05Р) are 
designed to more than match the capabilities of your Personal 
Computer — whether your applicalion is word processing or financial 
modeling, using shared resources or local area networks. 


Set-ups and change-overs have never been easier with our 
3-way paper handling. 

Inaddition to speedy printing, Newbury gives you a new standard in 
3-mode convenience and flexibility. We've integrated a unique, auto- 
matic paper-feed mechanism that is fast and reliable. It features self- 
registration auto-foad for single sheets. Simply snap іп an interlocking 
paper cassette for faster automatic sheet-feeder applications. Or snap 
in the interlocking tractor option with single belt and gear for true 
alignment of continuous forms. 


Newbury offers more things for more offices. 

Even at Speeds of 200 cps, noise levels are quieted to less than 50 
ОВА. For print quality that is truly outstanding Newbury offers 9,12 or 
18-wire OSP models. All feature high-speed printing thru-put with 
Newbur y's exclusive 3-line look-ahead logic, fow-mass, high-effi- 
ciency printheads, and fast-line advance. And when you're ready for 
color, you have it by just inserting a clip-in color ribbon cartridge. 


Inquiry 208 for End-Users. 
Inquiry 209 for DEALERS ONLY. 
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Document after document, Newbury delivers faster thru-put rates 
and a total-feature-package that just makes more sense for more 
offices. 


Get more details immediately. 


Newbury Data 
Newbury Data 
Europe's Leading Peripherals Manulacturer 


NewburyData, Inc. 0.8. Headquarters 

2200 Pacific Coast Hwy., Suite 208 

Hermosa Beach, CA 90254 

Phone: So. West 213/372-3775, No. West 415/254-8350, 
No. East 617/273-2161, So. East 512/834-7746 


p OEMs and Distributors Only. \- 
(1 Rush delails on Newbur y's OSP Printers. 
Г] Send info on Newbur y's 8850 300 Ipm serial dot matrix printer. 
Г] Send info on Newbury s mode! 8933 240 cps Text Processing Printer. 


Г] Senddata on Newbury s,3.5" BOMB and 5.25"/65to 380MB high- 
performance Disk Drive". 
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dial” field blank, when you tell Crosstalk 
to connect, it gives an error message. 
How dare you dial the number yourself! 
Crosstalk insists on doing the dialing for 
you, even though that may be terribly in- 
convenient. 

That’s a real pity, because І often find 
myself in situations in which I want to 
take control of the modem and do some- 
thing that isn’t in the books. I am told 
there are a number of communications 
programs more flexible than Crosstalk. I 
certainly intend to try them in the future. 

Meanwhile, I’m about to replace my 
Encore 1200 with the Encore 2400HB in- 
ternal modem. The 1200, incidentally, is 
still covered by OmniTel’s two-year war- 
ranty. It has also been overtaken by tech- 
nology; whereas my 1200 takes a full 
slot, the new versions of both the Encore 
1200- and 2400-baud modems take only a 


short (half) slot. 

The Encore 2400HB is a beautifully 
made board. Up to nowI’ve never needed 
2400-baud capability, nor had any way to 
test it. I understand they're setting up a 
2400-baud BIX line Real Soon Now. I 
can hardly wait. Meanwhile, I'm angling 
to get another Encore 2400HB for my as- 
sociate, Barbara Clifford, so we can try 
long-distance file transfer. 

Incidentally, the internal modem in my 
Z-181 portable is also made by OmniTel, 
andI've never had a bit of trouble with it. 

We have had some terrible problems 
with line noise causing interference on 
the Zenith Zoom modem for PClones. 
That modem has a built-in Demon Dial- 
er, which is an interesting feature; but it 
looks as if the software used is critical. 
Noise that would upset me, but not faze 
the Encore, seems to cause the Zenith 


Items Discussed 


DESQview 1.3.................... $99.95 
Quarterdeck Office Systems 

150 Pico Blvd. 

Santa Monica, CA 90405 

(213) 392-9701 


Electric Dragon .................. $34.95 
Baen Software 

260 Fifth Ave. 

New York, NY 10001 

(212) 532-4111 


Encore 1200HB ..................... $195 
Encore 2400HB ..................... $399 
OmniTel Inc. 

5415 Randall Place 

Fremont, CA 94538 

(415) 490-2202 


Exper Telligence Common 
LISP ыды $995 


АӘБ Ш н $1195 
ExperTelligence Inc. 

559 San Ysidro Rd. 

Santa Barbara, CA 93108 

(805) 969-7874 . 


Cn dM олрды аты $134.95 
OWL International Inc. 

14218 Northeast 21st St. 

Bellevue, WA 98007 

(206) 747-3203 


Lightspeed С......................... $175 
Lightspeed Pascal................... $125 
Think Technologies Inc. 

135 South Rd. 


Bedford, MA 01730 
(617) 863-5595 
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MateNosy :2.0).......................... $90 
Jasik Designs 

343 Trenton Way 

Menlo Park, CA 94025 

(415) 322-1386 


NEC MultiSpeed.................. $1995 
NEC Home Electronics (U.S.A.) 

Inc. 

Personal Computer Division 

1255 Michael Dr. 

Wood Dale, IL 60191 

(800) 323-1728 


The Brooklyn Bridge........... $129.95 
White Crane Systems 

6889 Peachtree Industrial Blvd. 

Suite 151 

Norcross, GA 30092 

(404) 454-7911 


The Uninvited .................... $49.95 
Mindscape 

3444 Dundee Rd. 

Northbrook, IL 60062 

(800) 221-9884 


WordStar 4.0 ........................ $495 
MicroPro International Corp. 

33 San Pablo Ave. 

San Rafael, CA 94903 

(415) 499-1200 


WriteNow............... eene $175 
T/Maker Company 

1973 Landings Dr. 

Mountain View, CA 94043 

(415) 962-0195 


Zoom to hang up. More on that when 1 
know more. 


Winding Down 

I'm out of space, and my desk is still 
covered with stuff I haven't mentioned. I 
have a full report on the Okidata printer 
line from Alex, who's been using them at 
Workman and Associates. Incidentally, 
Workman reports that a 68000 code gen- 
erator for FTL Modula-2 is just about 
done; they'll have ЕТІ, Modula-2 for the 
Atari ST well before the end of the year. 

There's MindWrite, a word processor 
and outline generator for the Mac. New 
refinements of Q&A. Tornado Notes, one 
of the niftiest little memory-resident pro- 
grams I’ve ever seen. On that score, 1 
have to mention how useful Living Video- 
text’s Ready! has been: whenever I get a 
notion for this column, I can jot it down 
in Ready! regardless of what I may have 
been doing beforehand. 

The minor book of the month is by 
James H. Reynolds, Computing in Psy- 
chology (Prentice-Hall). This is a discus- 
sion of the influence of the computer rev- 
olution on academic psychology, with 
material on models of mind, using com- 
puters to generate test scores, and such. 

The major book of the month is Mar- 
vin Minsky’s The Society of Mind (Simon 
and Schuster). Marvin originally invited 
me to collaborate on this book through 
the old ARPANET, but the mechanical 
and scheduling difficulties were too 
great. That’s just as well, because I’m not 
sure I’d have had anything to contribute. 
The Society of Mind is a tour de force; if 
you've ever wondered how machines can 
think, or for that matter how you think, 
you can't fai] to get insights from this 
book. You may not always agree with 
Minsky—I certainly don't—but you can't 
ignore whathe says. I don'tlightly label a 
book "important." This one is. 

The game of the month is The Un- 
invited, from Mindscape, for the Macin- 
tosh. It has a really neat user interface 
combined with difficult puzzles: as if you 
had combined Wizardry and Zork. 

We're less than halfway into 1987 and 
already we've got the Atari 2000, the 
Mac II, and other exciting stuff. I won't 
tell you how I know which ones will be 
important, but if you'll excuse me, I have 
to go generate a hexagram . . . Ш 


Jerry Pournelle welcomes readers' com- 
ments and opinions. Send a self-ad- 
dressed, stamped envelope to Jerry Pour- 
nelle, c/o BYTE, One Phoenix Mill Lane, 
Peterborough, NH 03458. Please put 
your address on the letter as well as on 
the envelope. Due to the high volume of 
letters, Jerry cannot guarantee a person- 
al reply. 
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Put Lotus on Paper Up to 6 Times Faster, Put a $100 Rebate in Your Pocket. 


If you use Lotus software to run 
your business, here’s something 
you can really use: ап ІВМ - 
compatible MICROLINE' 292 
or 293 personal printer. 

Thanks to а speoal driver 
program written exclusively for 
the 292/293, you can print all your 
correspondence quicker. See your 


spreadsheets sooner. Апа get crisp, 


clean black graphics in as little as 
X the time it would take you on a 


comparable IBM or Epson" printer. 


get an easy-to-use extra: а $100 


rior mo Ri am “ebate direct to you from OKIDATA. 

ы. i So before you walk another 
LOTUS SYMPHONY (PGS. TEXT/2 HRS.) spreadsheet through your present 
QUALITY TEXT 109 91135 printer, run to your nearest OKIDATA 

dealer. Or call 1-800-OKIDATA, 
Ж EXT. 23 for th f the deal 

RESOLUTION I 61 60 68 nearest o sd dE 
коштон — [73] |12) [12) [12] Then let your printer run faster - 


so you don't have to. 
Symphony’, or 1-2-3 Report Tw т 
Writer™ you'll get alot more done | va. 
in а lot less time. | | 


e , wu! AMIEDIC i 
Which means that whenever What's more, when you buy your an ОК! AMERICA company 
у a . в) 3 е 
you're working with Lotus 1-2-3", 292/293 before June 30, you'll also We put business on paper. 
| m MEM Ae ig. . 
The OKIDATA model292! and 2931 printers have successfully passed compatibility testing with Symphony Release 1.1 and «c CEN Inquiry 212 
Release 1.2, 1-2-3 Release 2.0 and Release 2.01, and 1-2-3 Report Writer using an IBM Personal Computer with PC-DOS 3.1. fe | B 
Drivers for the appropriate OKIDATA printer must be installed. Work-done test conducted by OKIDATA. Documentation / 14" 
available upon request. i @Lotus ғ 
Registered Trademarks: OKIDATA, MICROLINE (U.S. Trademark), Oki America, Inc., Marquedeposee de Oki America, Inc.; N } 
Lous, Lotus Development Corp.; ІВМ, International Business Machines Corp.; Epson, Epson Carp. v @/ 
Rebate offer good from April I through June 30, 1987. CET ed 


USE THE BRAINS YOUR IBM 


Right at your fingertips 
іп CompuServe's IBM” 
Forums. 


In the IBM New Users Forum you'll 
swap ideas with other new PC users, learn 
to use Forum features, and pose even 
basic questions to PC experts. 

Our IBM Junior Forum gives PCjr® 
users a reliable source for tips on software, 
hardware, telecommunications, games 
and other interests. 

іп the IBM Software Forum you'll 
trade tips with other IBM PC and AT users 
on utility software, word processing, DOS 
and other operating systems. 

Visit the IBM Communications Forum 
for advice on the features and compatibil- 
ity of communications software and 
hardware, PC Bulletin Boards, micro- 
mainframe interfaces and more. 

The IBM Hardware Forum addresses 
hardware topics of all types, plus product 
updates and announcements. 


WASN'T BORN WITH. 


Easy access to free software, 
including FREE uploads. 

e Download first-rate, non-commercial user- 
supported software and utility programs. 

e Upload your own programs free of connect 
time charges. 

e Jake advantage of CompuServe's 
inexpensive weeknight and weekend rates 
(when forums are most active, and standard 
online charges are just 10с per тілше) 

° Go online in most major metropolitan 
areas with a local phone call. 

e And receive a $25.00 Introductory Usage 
Credit with purchase of your CompuServe 
Subscription Kit. 


Information you simply can’t find 
anywhere else. 

Use the Forum Message Board to send 
and receive electronic messages, and pose 
specific questions to other IBM and com- 
patible owners. 

Join ongoing, real-time discussions in a 
Forum Conference. 

Search our unparalleled Forum Data 
Libraries for free software, user tips, tran- 
scripts of online conferences and more. 


Enjoy other useful services like: 

е Popular Computer Magazines—electronic 
editions, for your reading pleasure. Including 
Dr. Dobb's Journal and Computer Language. 
е Other CompuServe Forums—supporting 
LOTUS® products like Symphony" and 
1-2-3." Borland International? Ashton-Tàte? 
Digital Research® MicroPro? Microsoft 
Software Publishing® and others. 


All you need is your IBM or IBM- 
compatible computer and a modem 
.. or almost any other computer. 

To buy your Subscription Kit, see your 
nearest computer dealer. Suggested retail 
price is $39.95. To receive our free bro- 
chure, or to order direct, call 800-848-8199 
(in Ohio, call 614-457-0802). If you're al- 
ready a CompuServe subscriber, type СО 
IBMNET (the IBM Users Network) at any 
! prompt to see what you've been missing. 


CompuServe’ 


Information Services, P.O. Box 20212 
5000Arlington Centre Blvd., Columbus, Ohio 43220 


800-848-8199 


In Ohio, Call 614-457-0802 
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Processor Wars 


Bruce Webster 
Boy, when it rains, it pours. As í RGB display with 256 colors 
I mentioned last month, the Ac- Bruce 5 swan aiii out of a palette of more than 16 
cess 386 showed up on my includes looks at the Mac ll and million colors. 
doorstep. А week or so later, an Ten years do indeed make a 
Apple IIGS appeared—the one Professional Pascal difference. 


that Apple had lent to BYTE. 
And a week after that, I found 
myself in Cupertino, looking at the latest generation of Macin- 
toshes. Things are definitely heating up around here, and I’m 
scrambling to keep up on everything. This month, I've got my 
thoughts on the new Macs, some hands-on experience with a 
386-based system, and a look at the best Pascal compiler I've 
ever seen, along with the usual odds and ends. So let's get 
started. 


The Macintosh II 

Sitting next to me is theJune 1977 issue of BYTE, predating the 
issue you're holding by exactly 10 years. On pages 14 and 15 is 
an ad for the Apple II with the headline, "You've just run out of 
excuses for not owning a personal computer." I can close my 
eyes and remember just how badly I wanted that computer, but 
as an undergraduate student with a wife and child, I couldn't 
come up with the bucks. (I settled for an HP-67 calculator, 
which I still have.) And the price (over on page 17) was so in- 
credibly low: A 48K-byte Apple II—without monitor, RF mod- 
ulator, disk drives, or even a cassette tape deck—was just $2638 
(and that included free shipping and the famous brown vinyl 
Apple carrying case). 

That 48K-byte Apple II came with 8K bytes of ROM, had a 
40-character by 24-line uppercase-only text display, and in- 
cluded two graphics modes: low-resolution (40 by 48, 16 
colors) and high-resolution (280 by 192, 6 colors, sort of). It 
was definitely hot stuff. Throw in two disk drives (140K bytes 
each) with a controller at $890 and the famous Sup'r'Mod RF 
Modulator at $29.95, and you're looking at a total system price 
of around $3560. 

It's now 1987, andthe cost of that Apple II in today's dollars, 
adjusting for the inflation of the last 10 years, is about $6800. 
What can $6800 buy from Apple now? How about a Macintosh 
II with 1 megabyte of RAM, an 800K-byte disk drive, and a 
keyboard for $3898. Add the following: a 3!^-inch internal 
800K-byte disk drive at $299; a Mac internal 20SC hard disk at 
$999; a Mac II video card (with expansion) at $648; and a high- 
resolution RGB monitor at $999, That's a grand total of $6843. 

For a little more than the price (adjusted for inflation) I would 
have paid in 1977 for that 48K-byte system, I can now get a Mac- 
intosh II with a 15.67-megahertz 68020 processor, 1 megabyte 
of RAM on a 32-bit data path, a 68881 floating-point co- 
processor, 170K bytes of ROM (the rest of the 256K-byte ROM 
is empty), six NuBus expansion slots, two 800K-byte 34-inch 
disk drives, a 20-megabyte internal hard disk, and a 640 by 480 


What do I think of the Macin- 
tosh II? Hard to say, since I 
have yet to spend any appreciable length of time working on one 
(and believe me, I hope to remedy that as soon as possible). But 
here are my thoughts, based on notes I took during my daylong 
visit to Apple and conversations I've had since the Mac II was 
officially announced. 

My overall impression is that Apple did as many things right 
on the Macintosh II as they did wrong on the original Mac- 
intosh. The original Mac was a closed box with lots of draw- 
backs and arbitrary limitations. It was not designed to be easily 
or cheaply expanded (remember Apple's $1000 upgrade to 
512K bytes?), but it had insufficient resources to suppor the 
operating system and user interface built into it. 

Yet there were some significant breakthroughs in that user 
interface, significant enough that everyone from IBM on down 
has tried to find ways to incorporate them in the systems they 
produce. The IBM PC may be the most widely copied piece of 
hardware, but the Mac user interface—despite the grumblings 
and over the protests of the “real men don't use icons" camp—is 
the user interface most manufacturers would love to have on 
their systems. 

The Mac II has the best of both worlds. It has the Mac system 
software and user interface, but it also has the wide-open archi- 
tecture of the Apple II and the IBM PC. In fact, the Mac II ap- 
pears to be about as wide open as a box can get. Motherboard 
memory is expandable to (theoretically) 128 megabytes, if you 
assume that 16-megabit chips will ever be produced. You can 
also stick memory in the slots, getting up to 2 gigabytes there. I 
don't know that anyone will ever actually upgrade a Mac II that 
far, given the problems of chip density, cost, and air condition- 
ing. Onthe other hand, the thought of upgrading an Apple II to 1 
megabyte seemed ridiculous 10 years ago, especially in light of 
RAM prices ($600 for 16K bytes). Yet Ihave 1.25 megabytes of 
RAM on the IIGS si ting over in the corner, using 256K-bit 
chips that currently cost less than $3 each, meaning that you pay 
about $25 per 256K bytes of RAM. 

Third-party firms have leapt right into the open architecture. 
For example, AST announced a 4-megabyte expansion card, 
and National Semiconductor announced one that—with a 
motherboard/daughterboard combination—can hold up to 16 
continued 


Bruce Webster, a consulting editor for BYTE, can be reached 


c/o BYTE, P.O. Box 1910, Orem, UT 84057, or on BIX as 
bwebster. 
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the tool 
that created 
CopyWrite 


Now you can debug your own programs 
with a professional quality debugger - 
the one that unraveled every form of 
copy-protection used on the PC. 


With the Quaid Analyzer, you can: 
O See occurrences of any interrupt, with its 
meaning shown on the screen. 


View memory as text or instructions, 
scrolling as easily as you do with an editor. 


E] 
O Run until a memory location or I/O port is 
changed. 

o 

m 


Protect your hard disk from accidental 
destruction. 


Analyze software without the source, even 
when it uses countermeasures to thwart 
tracing. 


O See all stages of the boot load. 


We kept the Quaid Analyzer off the 
market to avoid helping publishers with 
copy-protection. Now that copy- 
protection is gone, we can sell it to 
you. 


The Quaid Analyzer is a software tool occupying 100K bytes. It 
runs on any IBM PC and most MS-DOS systems without hard- 
ware modification. 


cai (416) 961-8243 
Quaid Analyzer $99 U.S. 


All orders shipped at 
ош expense within а 
day. All major credit 
cards accepted. 


or return coupon to: 
45 Charles St. East 
Third Floor, Dept. 605 
Toronto, Ontario. MAY 152 


Payment method MC-Visa-Amex-Diners-Check 
Card No. 
Expiry Date 
Name 
Address 
City/State 
Phone No. 
Signature 


[ш] Quaid Software Limited 


Ask about Disk Explorer the program that takes over 
where Quaid Analyzer leaves off. 
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megabytes. Setting aside one slot for the video interface, you 
could then expand your Mac II to 80 megabytes. Of course, that 
would cost you somewhere around $21 ,000 for the chips alone, 
assuming you could get 1-megabit chips for $30 a pop. But, hey, 
it’s nice to know you could do it, right? | 

Could someone actually use 80 megabytes of RAM on a desk- 
top computer? Yes. I have a friend, Jay Ekstrom, who special- 
izes in building text-retrieval systems. One product he helped 
develop, EveryWord, has the entire King James version of the 
Bible in compressed format and will retrieve and display— very 
quickly—all verses containing a given word or set of words. He 
says that he'd love to have a computer with 50 to 100 megabytes 
of RAM on it, so that he can pull large amounts of text (20 to 
40 megabytes) into memory for compression and index 
generation. 

Of course, it'll be a while before anyone hangs more than, 
say, 10 or 20 megabytes on a Mac II, simply because the uses 
for that much memory have not been developed—yet. Also, too 
much RAM upsets the "golden triangle" of balance between 
processor power, memory, and mass storage. However, the 
growing capacity of hard disks (Apple is offering an internal 80- 
megabyte hard disk for the Mac II) and the advent of optical disk 
storage should restore things to balance. 

Another bright move on Apple's part was removing the video 
hardware from the motherboard. Some of you may remember 
my criticizing IBM many months ago for having done the same 
thing on the IBM PC and may feel that I'm being hypocritical. 
But there's a big difference: IBM did not have QuickDraw in 
ROM. Also, it didn't have the Window Manager, or the Menu 
Manager, etc., etc., etc. For that matter, IBM didn't have much 
of anything in ROM, especially in the way of graphics. The re- 
sult was that the third-party software companies had to decide 
which graphics standards to support —CGA, EGA, Hercules, 
and/or PGS—and then modify their code accordingly. 

Not so on the Mac П. The enhanced version of QuickDraw— 
which includes true color support, not the rather primitive stuff 
in the original QuickDraw—lets developers not concern them- 
selves too much about the exact resolution of the display. If you 
want to stick with Apple's video board, that's fine. If you want 
the 1024 by 768 RGB monitor and video card from SuperMac— 
which still gives you 256 colors out of 16 million—you can get 
that instead. And if you want the 1664 by 1200 LaserView 
monochrome display from Sigma Designs, you can go that 
route, 

Most important: If you want all three on the same Mac II, 
working simultaneously, you can have it. In fact, you could 
hook up to six displays (one per slot) to the Mac II, and the dis- 
plays will all work together, much as the Mac screen and the 
Radius FPD did (as I described last month). Ironically, this 
gives the Mac a capability that I used on the Apple II while de- 
veloping software for it: running a text screen off an 80-column 
card while viewing color graphics via the composite video port. 
Withtwo displays on a Mac, you can—in theory, I haven't done 
it yet—test and debug code on one monitor while viewing the 
output of thatprogram on another. 

Another plus: self-configuring expansion hardware. As on 
the Amiga, the Mac II requires cards for its slots to configure 
themselves. They can do this based on information actually 
given by the slots. I hadn't thought about this much until I tried 
to add RAM to the Access 386 machine; now I remember just 
what a pain hardware expansion can be. How many of you have 
had to wrestle with configuring multiple parallel ports on an 
IBM PC (or clone)? 

Speaking of which, there's been a certain amount of hoopla 
over the third-party coprocessor boards for the Mac II (and Mac 
SE) allowing you to run MS-DOS software. Given the cheap 
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USING THE WRONG LANGUAGE CAN BE MURDER 
SPEAK SMALLTALK/V 


Lets talk languages. 
Programming languages 
like Turbo Pascal, C or Basic 
can be killers. To many, 
they're foreign, complex, 
and generally intimidating. 
Mistakes can be deadly. 

With Smalltalk/V, 
you have an elegantly 
simple solution that puts 
the power and majesty of 
a major Al programming language on your PC or 
compatible. It makes no difference if you're an 
experienced programmer or just getting started. 
smalltalk/V gives you an easy-to-use and flexible 
programming tool. 

This is the same language used by leading 
software companies for their new product develop- 
ment. There are sound reasons for this. Smalltalk/V 
offers a totally integrated programming environ- 
ment using the premier object-oriented language. 
You use natural language rather than complex 
programming codes. It puts Macintosh-type 
grap hic features on a PC including over- 

lapping windows, bit-mapping, pop-up 
menus, and a mouse interface. More than 
mere window dressing, Smalltalk/V delivers 
fully interactive windows that are easy to 
build and quick to modify. 

But don’t just take our word on it. 
Hear what the experts have to say: 


D T. T. 
amalllalk! 


“This is the real thing folks, А super Smalltalk like 
this lurus your PC iuto a hot workstation, НУ fantastic... 


l пену recommended.” Jolin Dyarak 


Contributing Editor 
PC Magazine 


“The tutorial provides the best introduction to 
Smedltalk available. із» АинЇйдє ernai 
жм Ехрегі Magazine 
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City ^Stateiáp: 


“Smalltalk? V is the highest performance object-oriented 
programming system available for РС»? 
Dr. Piero Scarufli 
Chief Scientist 
Olivetti Artificial 
Intelligence Center 
Today, thousands of professionals, scientists 
and engineers are using Smalltalk/V to solve both 
simple and expert problems. Giving them a new 
dimension in computer applications for their PC. 
Put new life into your PC by calling toll free 
1-800-922-8255 and ordering Smalltalk/V today. 


Smalltalk/V by Digitalk, Inc., 9841 Airport Blvd., 


Los Angeles, CA 90045. 
50055 


€ 
(913) 645-1082. 
Smalltalk/V comes with Ю starter applications inclucling Prolog aid each Application 
Pack adds ханта more. All source code is included. Supports 640 x 480 color graphics 
with calor extension pack. 
Smalltalk/V requires DOS and 52K RAM on IBN PC/AT/PS or compatibles and à ССА, ЕСА, 
"Toshiba 13100, Hercules, or AT&T 6400 graphic controller A Micnseft ог ompatible mouse 
к recommeuced. Not copy protected, 


Turbo Pascal is a trademark of Borland. Internation. ШЖ, IBM РСУ/АТУР8 are wademarks of 
International Business Machines Corporation. Macintosh is a trademark of Apple Computer, Ine. 


60-DAY MONEY-BACK GUARANTEE:* — Smalltalk/V $99.95 
Send check, money order, or credit card о тт — 
information to: Digitalk, Inc., 0841 Airport WE » — Би 
Boulevard, Los Angeles, CA 90045. Pack 7 айы PU $49.95 
Credit Card L VISA С] Mastercard “Goodies” A pplication 

, Pack $49.95 
Card number: 

mM SPECIAL OFFER: 

Expiration date: Smalltalk/V and all 

TES 3 packs only $199.95 


Shipping and handling 55.00 
(Outside North 

America $15.00) 
California residents add 
applicable sales tax 


TOTAL ia 
tUi ми ін елді G0-diy money-back guaran- 
tcc. Simply retorn to Digitalk, Inc. and 


vour rcfünd will be батмас lorwardecd 
lo vei. 


TO ORDER CALL 1-800-922-8255 TODAY. 
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350 Plus IC 
High Performance 
Printed Circuit 


Board CAD 
for 


$975.00!! 


All the features of Engineering Workstation CAD, on XT or AT Personal 
Computers—and at an affordable price! 
* 1 mil data base, 32" x 32" area, up to 30 layers & 250-350 IC's 


* Automatic and Interactive Placement aids, including Dynamic Rubber- 
banding, Connection Length Measurement, Auto Part Swapping, and 
other aids 


е Interactive Routing on any grid from 1 mil upwards, i.e., 5, 10, 15, 20, 
25, 50, etc. Thru, Blind and Buried Vias of Standard and Micro size. 
Filled tracks and pads at the CRT. Fine Line Design—2 tracks between 
IC's. Track Segment thickening. Angles at 9D, 45 and 1 degree. 

* AutoRouting (optional) * Auto Air Gap Checking 

е 2-0 Documentation capability • TTL/CMOS Library included 

* Full SMD and Analog Board design supported 

е Post Processing ta matrix printer, wet ink plotter and Gerber (optional) 


* Dur many years of practical board design and CAD experience have 
created the board designer's IDEAL system—NOT а programmer's 
concept of what the designer needs!! 


PADS-PCB $975.00 
Different options available 
Demo disk with manual 550.00 


CAD Software, inc. 


Р.О. Box 1142, Littleton, МА 01460 (617) 486-952] 


ALL IN ONE 


RPTI-NET "PC LAN Comes With 
NETBIOS Emulator, Novell’s NetWare 


Driver. 


J00 


(«9/09 eir 
SPRING 87 
BOOTH 4966 


Configuration Specifications (IEEB02.3 Standard) 
"Protocol С5МА/СО 
' Topology: Disirfbuted Bus 
“Data Rate 10 Mega Bits/Sec 
"Addressable Users 1024 Maximum 
‘Computer Interiace: ІВМ PC/XT/AT and Compatibles 
“Cabling System 
Cable (Internal! Transceiver) 
* Distance Ethernel Thick Cable 
2500 Meters (8250 Ft) wah Repealer 
RG-58 АЛ) Coaxial Cable 
1500 Meters (5000 Ft) With Repeater 
‘Operating Systems. PC/MS-DOS 31 or 32 


Network Sofware System Supported 
' IBM PC Network Program (With On-boarc! NETBIOS Emulatar) 


` Novell's Advanced NetWare 86/286/SFT (With Advanced RPTI-NET's NetWare Driver) 


~ RPTI-NET Network UtiFhes 
* RPTI-NET Disk Server 
* RPTI-NET Classroom/Screen Monror 


R.P.T. INTERGROUPS INTERNATIONAL LTD. 
2nd FI., No. 280, Sec. 4, Chung Hsiao E. Rd., Taipei Taiwan, R.O.C. 
Telex: 12219 ВРТ! Cable: "RPTI'' Taipei 

Fax: 886-2-7412946 Tel: 886-2-7713366 (20 lines) 


U.S.A DISTRIBUTER . BROADTECH CORP. 


TEL:(714)773-1820  FAX(714)773-5554 меро advenced Meware sre nes 


BM Corp. Microsoft Corp , Novel, inc 
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MS-DOS. Advanced Netware are trademarks о! 
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price of MS-DOS clones, I don’t seethis as a large selling point; 
that is, I don't expect thousands of people to go out and buy a 
Mac II or Mac SE because they can then spend a thousand or 
two more to get itto run MS-DOS software. I do see it, however, 
as a way around the requirements at many corporations that 
their computers be able to run MS-DOS software. 

What makes far more sense is the effort by Apple and third- 
party folks to facilitate data transfer between MS-DOS 54-inch 
disks and the Mac. All most folks want to do anyway is to copy 
their Lotus 1-2-3 files over to Excel, or their Word 3.0 files back 
and forth between the two machines. You're probably best off 
buying a cheap MS-DOS clone and the MS-DOS disk option for 
the Mac II (or SE). That way, you've got two different machines 
to use, but you can transfer information between them with rela- 
tive ease. 

Additional cheers have come from the Unix community over 
Apple's planned support of A/UX, a version of Unix for the 
Mac II. I am not an ardent supporter of Unix, but I suspect this 
option will open a lot of doors, especially in universities and 
scientific/engineering environments. As it currently stands, 
there will be little communication between the Mac OS and 
Unix, though I expect that to change. However, Unix will be 
able to access the ROM Toolbox routines, which again will give 
the Mac II a marketing edge over many other 68020-based 
workstations. 

At this point in time, I have no real negative comments about 
the Mac II; that'1l probably take some hands-on experience. My 
closest thing to a complaint is that the video-card approach to 
graphics tends to block page flipping, since the only graphics 
RAM is that on the card itself. I suspect, though, that some 
video cards will let you expand memory beyond what the corre- 
sponding display requires, so that you can have multiple screen 
images on a single card and quickly switch between them. 

Some have said that the Mac II is what the Macintosh should 
have been three years ago. I disagree. The Mac Plus is what the 
original Mac should have been back in January 1984. The Mac 
II is what the Lisa should have been four years ago . . . except, 
of course, that neither the 68020 nor the 68881 was available 
back then. RAM was a lot more expensive, as were high-resolu- 
tion RGB monitors. But the general architecture and approach 
are what the Lisa should have had; if that had been the case, this 
system might have been named the Lisa II. 

(Somewhat off the subject: Do you think Apple will ever re- 
lease a Mac III? Given the still-prevalent negative impressions 
of the Apple III, which ultimately—once the bugs were out— 
was an excellent machine, I doubt it. Maybe a Mac IIe, with a 
68030 processor, but I don't think we'll ever see a Mac III.) 

What does the Mac II compete against? Mostly the likes of 
DEC, Sun, Apollo, HP, and other firms that produce high- 
powered individual workstations. Most of those workstations 
start at $10,000 and climb rapidly when you add little thingslike 
hard disks, extra memory, or color displays. But the Mac II has 
a critical advantage over these other systems: software. Hun- 
dreds of well-written, useful, and (most important)relatively in- 
expensive software packages for the Mac are on the market, and 
many (if not most) of them will run on the Mac II. Can you run 
Excel on a Sun 3? Or Helix on an Apollo? Or Word 3.0 on a 
MicroVAX? 

The Macintosh II isn't a computer for the rest of us, any more 
than the Apple II was 10 years ago. It'sa computer for pioneers, 
tinkerers, hardware junkies with deep pockets, and power users 
who want to see just how far they can push the hardware and 
software. And because of its wide-open architecture, the Mac II 
is a computer that could easily be around in some form a decade 
from now. Even at its premium price, the Mac II will do well; 
I'm sure that Apple will sell as many as it can make for some 
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It's ironic. These days, modems bring the 
world to you at the speed of light. But for all 
their awesome speed and power, these high- 
performance machines just sit there on your 
desk like a low-tech toaster. 

But now, we're introducing the Migent 
Pocket Modem. It's 100% Hayes-compati- 
ble, so it works with virtually any PC: IBM, 
Apple, or whatever. It runs at both 300 and 
1200 bps. It has a full set of Hayes AT com- 
mands. A 28-character non-volatile memory. 
Hemote ring and tone sensing. Busy and dial 
tone monitoring. And even dual phone jacks. 
T But that's where all similarities end. The 
t whole modem is smaller than a 3" x 5" card 
and works on a 9 volt battery or AC power. 
j So you can put it in your shirt pocket or brief- 
case, and take it home, on the road, or апу- 
where else you need your PC. 

The Migent Pocket Modem. If you'd like to 
know more, send in this coupon or call 
800-633-3444, Dept. 303, and ask for 
Alexis. We'll send you full information and 
the name of your nearest dealer. But in the 
meantime, you may be wondering why this 
modem isn't beige like the rest. Because we 
think it’s about time a high-powered infor- 
mation machine looked like one. 


п mor Rt 


4 
| iL] Please send me moreinformatien about the Migent Packet 
Modem. And send me the name of the desler in my area. 


Send to: Migent, Inc.. 865 Tahoe Blvd., Call Box 6, Dept. 303, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
m| 
| 
| 
| 
| Incline Village, Nevada 89450-6062. Attn: Alexis | 


— trademarks: Apple. Apple Computer. Hayes. Hayes Microcomputer Produc s; 
IBM. intarmational Business Machines Trademark: Pocket Modem. Migent 
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THE MIGENT POCKET MODEM: 
A STATE-OF-THE-ART INFORMATION MACHINE THAT LOOKS LIKE ONE. 


IF YOU STILL 
USE PAPER FORMS 
TRY 
FORMMANAGER 11! 


Name Jünn Savin 
Aagress 111 Board Way 
City San Francisco 
Stale CA Zw 94! 


122-333-33 aage 100000 
233-33.33 4000 


Data tie 


MEET FORMMANAGER II. It can help automate your 
paper office. More than a data manager, FormManager II 
lets you generate forms and organize them easily. Yousimply 
lay out your forms on the screen and fill in the data. 
FormManager II can calculate the tax due, total amount or 
even set up conditional calculations. More than 26 
mathematical functions are included. 


FormManager II can print on pre-printed forms or just print 
on any plain paper. With a laser printer, you can even use 
different fonts on the same page. 


HERE ARE SOME HIGHLIGHTS: 

e Generate or use dBase ПГ“ data files. 

e Lay out forms on the screen with Forms Editor. 

е Use the cursor keys to move from field to field. 

e Fill in data easily with error checking. 

* Print on pre-printed forms. 

ө Print оп any plain paper with lines and boxes. 

ө Sort, search and modify any data records easily. 

e Do complex calculation or even conditional statements. 


e Report writer summarizes all your records. 


ONLY $99 


339A. a 


Attention, MS FORTRAN,PASCAL, CProgrammers, 


Forms Designer programming tool can save you time and 
effort producing professional screen forms. Don't struggle 
with the formatted I/O for screen data entry. Just use our 
Forms Editor to lay out the forms and call our library 
routines to do the job. 


Comes with Forms Editor, runtime library, sample 
programs and library source code for PASCAL and C. 


Only $275. 
To Order Call 408-263-2197 


Ф, BIT Software, Inc. 
|| P.O. Box 360619 
Milpitas, CA 95035 


dBase ІП ia a trademark of Ashton Tate, Inc. 
FormManager and Forms Designer are trademarka of BIT Software, Inc. 
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time to come. Perhaps the highest accolade I can give it is this: 
The next computer I pay for out of my own pocket will almost 
certainly be a Mac II. 


The Macintosh SE 

The Macintosh SE is the Mac Plus completely redesigned. The 
only thing the same is the CRT. The case has roughly the same 
design, but with a number of changes. The motherboard has 
been redesigned. One PAL chip takes the place of 19 chips; and 
an expansion “slot” (pin-out, actually) eliminates the gymnas- 
tics that third-party hardware manufacturers have had to go 
through to expand the Mac Plus. There's: room enough inside 
for two 800K-byte drives, or an 800K-byte drive and а 3'^-inch 
hard disk. ROM has been expanded to 256K bytes, though only 
about 170K bytes is actually being used now. 

The Mac SE is a good addition to the Macintosh line, espe- 
cially given the hot sales of the Mac Plus over the past 6 to 8 
months. It gives a more open architecture to those who want it, 
without the heavy investment in hardware that a Mac II requires. 
And it still has the small footprint ofthe original Macintosh. I 
foresee the Mac Plus dropping in price and the Mac SE selling 
heavily into the current Mac Plus market. 

It's hard for me to get terribly excited about the Mac SE. It'sa 
good machine and represents the next logical filler between the 
Mac Plus and the Mac II. But I wouldn't buy a Mac SE. Notthat 
there's anything wrong with it; I'd just rather save my pennies 
and aim for a Mac II, to get something that I can be using and 
that will still be selling years from now. 


The Access 386 

I feel funny talking about the Access 386. I’ve used this sys- 
tem—in fact, I’m using it to type these very words—for more 
than a month, and yet I don't have a whole lot to say about it 
except for this: I'm going to hate to see it leave. 

What is it? Well, it's a fairly largesystem that has a 16-MHz 
80386 processor, 640K bytes of RAM, a 30-megabyte hard 
disk, a 1.2-megabyte floppy disk drive, a high-resolution color 
monitor with EGA board, a RAM expansion board, and enough 
parallel and serial ports to choke a switch box. The 386 uses a 
full 32-bit data bus, and the whole system screams along. It’s а 
big change from my previous MS-DOS system: a Compaq por- 
table (the original model), with two 360K-byte drives, 640K 
bytes of RAM, and a 4.77-MHz 8088. 

How does it perform? Table 1 shows some simple bench- 
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Table 1: Timings for Turbo Pascal running on an 

Access 386 system (16.57-MHz 80386) and a Compaq 
portable (4.77-MHz 8088). The Sieve test executes 50 
iterations of the Sieve of Eratosthenes; the Sort 

benchmark initializes and sorts a list of 10 names 500 

times; the IMAT benchmark multiplies two 50 by 50 | 
integer matrices; the RM AT test multiplies two 50 by | 
50 real matrices; and the Reals test performs floating- | 
point arithmetic in a loop. (All times are in seconds.) 


Test Access 386 System Compaq Portable 


compile run compile run 
time time time time 
Sieve 0.8 7.8 4.3 702 | 
Sort 0.9 16.2 5.0 1179 | 
ІМАТ 0.9 3.5 4.4 38.2 
НМАТ 1.0 97 4.9 86.5 
Reals 0.8 9.4 3.9 67.6 


Get a new handle on 


your business with SBT. 


Now you can handle up to 254 users, all 
working in the same data files, with the SBT 
MultiNet Database Accounting Library. The 
accounting software written in dBASE III PLUS. 

So whether your business is large or small, 
you can grow to the limits of the most advanced 
PC networks available. 

When you want that special report, or your 
business needs something we didn’t think of, 
you can quickly and easily modify our programs 
to meet your needs exactly (because our dBASE 
source code is included absolutely free). 

And if you don’t have time to make the 
changes yourself, there’s a nearby consultant 
who can make them for you. 

So if your company has two users or two 
hundred and fifty, you can add customers, update 
records, and have as many people enter orders 
as it takes to keep your business growing. 

Isn’t it nice to know there’s software 
you can’t outgrow? The SBT MultiNet Database 
Accounting Library. 

Now you can get anew handle on your business. 


Call today for our demo disk and brochure. 


THE SBT DATABASE ACCOUNTING LIBRARY. 


Time & Billing $395 
Sales Order Processing $295 
Billing/Inventory Control $295 
Accounts Receivable $100 
Purchase Order $295 
Accounts Payable $395 
Payroll/Labor _ $395 
General Ledger/Finance $395 
Asset/Depreciation $295 
Project/Job Accounting $395 
Tenant/Unit Management $395 
dMaterials Material Requirements $395 
dMenu/Backup Menu/Backup $ 65 
MultiNet versions $200 additional per module 


dProfessional 
dOrders 
dinvoice 
dStatements 
dPurchase 
dPayables 
dPayroll 
dLedger 
dAssets 
dProject 
dProperty 


Call today for the name of the SBT consultant 
in your area. 


One Harbor Drive 
Sausalito, CA 94965 (415) 331-9900 
Telex 9102404708 


ж Compiled versions also available. dBASE Ill and dBASE Il are registered trademarks of Ashton-Tate, Inc. Copyright 1986, SBT Corporation. 
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At only $975, no electrical engineer 
can afford to be without this end-to-end 
| circuit design, simulation and PCB layout tool. 

You can pay up to 15 times more and still not get all the features 
offered by EE Designer —Schematic Capture. . . Circuit Simulation. . . 
PCB Layout. 30 day money back 
guarantee. Full purchase price 
refunded if not completely satisfied. 


Call 1-800-553-1177 today to order 
your package. Bank cards welcome. 


343 Gibraltar Drive 
Sunnyvale, CA 94089 


OPC. л leading manulactan: of 
Computers Аа Тейчтитигишїїгїїїлтїт үйүт! 
in Mare Із гап bab ік) mes 


any customer в permis We export 
CRT Otley Terminal, Hard Duk Dres 
hey Phones Sysiem on an OEM inse 


FA Ек a (8? , қ SUB 
Oriental Precision Compa 


[ШЕТ сетті ——— 
= кайне в IX ТН женіс» 


— ж. = 


= = = 


304 BYTE * JUNE 1987 Inquiry 216 


ACCORDING TO WEBSTER 


marks run on two machines: a Compaq portable (4.77-MHz 
8088) and the Access 386. This is exactly the same object code 
in both cases. Ав you can see, there's a fair difference in speed 
between the systems . . . on the order of 5 to 10 times. 

That speedup appears in using applications as well. Word 
processing is great, as is spelling checking. Program develop- 
ment with systems like Personal Pascal and Microsoft C be- 
comes .painless, despite large library files and multiple-pass 
compilers. Everything performs faster, and significantly so. It's 
much like switching from a regular Macintosh to a Levco Pro- 
діру 4 (or a Mac П). 

This is my first time using an EGA display . . . and I like it. 
The text is crisp and clear, and yet I can get high-quality graph- 
ics on it. The 43-line display option worked fine with Code View 
but wouldn’t work with the version of Brief I have; I don’t know 
exactly where the problem 15. 

Unfortunately, the documentation is poor: sketchy, incom- 
plete, wrong in many places, with too many spelling and punc- 
tuation errors. As I said, this is definitely not a system for the 
novice. 

All in all, despite the high performance, this system—at least 


_ the one I got—is still a little undercooked. In fact, I suspect this 


unit is not an “off-the-shelf” system. but one of the early 
models that still has a few bugs in it. Like the problem with the 
memory card... 


RAM in the Thick of It 

I don't know why I tend to start projects like this around mid- 
night, when my chances of getting any kind of technical help are 
at best slim. You see, my former wife got her Macintosh (our 
old, original, 3-year-old Mac that we bought three weeks after 
Apple announced it) upgraded to a Mac Plus, and in the pro- 
cess, I got back the Levco Monster Mac upgrade we had pur- 
chased a few years ago. The Levco upgrade was also an oldie—a 
beta version, in fact, that had been soldered into the mother- 
board—and I didn’t figure it was worth much on the open mar- 
ket. I knew Apple wouldn't want me to install it in the Mac Plus 
I have on loan from them, so I decided to cannibalize it for 
RAM. After all, it had 1.5 megabytes of 256K-bit chips on it. 

My first upgrade target was actually the IIGS. The IIGS 
RAM expansion card that Apple had included had only 256K 
bytes of RAM on it, so I quickly filled it up to a full megabyte 
(giving the whole system 1.25 megabytes). That upgrade was 
quick, easy, and best of all it worked, letting me set up a large 
RAM disk. 

Since I still had 0.75 megabyte of RAM left, I decided to do 
the same to the Access 386. The Access comes with a RAM card 
named the Challenger. The Challenger can hold up to 2 mega- 
bytes (using 256K-bit chips); with a special daughterboard, it 
can double that. And since the Access 386 is set up to handle 
two Challengers, you could (in theory) get 8.5 megabytes of 
RAM on the system (the main system motherboard comes with 
512K bytes). 

I had been a little disappointed when I saw at boot-up that the 
Access had only 640K bytes of memory. So when I got the 
Levco board back, I decided to move some RAM over to beef 
things up a little. Getting into the machine was a bit tedious, if 
not particularly difficult: putting the monitor on the floor, un- 
plugging enough cables to swing the back panel around, remov- 
ing five screws, sliding the whole case forward. There were just 
three cards in the slots: the floppy/hard disk controller, the EGA 
(a custom version from Advanced Logic Research), and the 
Challenger. It took just a few seconds more to unfasten the card 
and extract it from its slot. 

Mistake #1: Before I started messing with the RAM card, I 
neglected to write down the current DIP-switch settings. There 
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100 QUANTITY 
PRICE 


5495.00 


FEATIIRES 

© 6MIIZ 6180 CPU (280 instruction superses. 256K RAM, 8K monitor ROM with 
dewce rest, diskformat. read Ахтіте 

в Mini/Micro Floppy Сотитойет (1-4 drives, single/double density, 2-2 sided. 10/77/80 
Irach 31,4, 315" and 87 drives) 

= Measures 4" x т", wih mounting holes 


* One Centronics pinter port 

* Two R593oc serial porisi75-19200 baud ул console pori. ашо baud rare select) 
* Muhiple disk formats supported 

а Menu-based system cusiomizaion 

a Speed upgrade ro 9 2 in MHz avail able 


SB180-1 55180 - 6.144 MHZ single board computer ш/256Қ 5299.00 
bytes RAM and ROM monitor Acid $50.00 for 9 МН: 

5B180-1-20 — Same us above wAZCDR s. ZRDOS, BIOS and ROM sources 5399.00 

СОММ180-5  SCSI lard Dis interface $150.00 


GTI80 —— $395.00 


Graphics Display System 


The GT180 has both TTL 
AGB ired- green-blue 
Intensity) and ad 
RGB uutpurs. is totally 
compaliblewith virtually 
all standard and multiscan 
CRT monitors, and has a 
connector for anIlBM рс 


keyboard, 


‘Ihe GT180 offers these features: 

a Advanced graphics controller protes intelligent link between computer and 
uscr 

s Only 5.75" x 87. piggy-backs on enher an 513180 or 5[180ГХ computer 

* іе resolution at и law cost: 640 x 480 with 16 of 4096 colors 

* Hardware desing commands LINE. RECTANGLE. PRA тігер POLYGON. CIR- 
CLE, ELLIPSE. ARC, PM LEINRECTANGLE. PAL Т, PATTERN, WINDOW. and COPY 
to name but a few 

э Automatic translation of logical X-Y coordinates to physical frame buffer 
addresses 

s Fast drawing speed eot тий оп pixels per second 

s Promdes fully program mabe honzontal sp scrcens and wandow screen 

s Fully supported by GTI80 Graphix Toolbox written in Моско 


GT180-1 Graphic Display Expansion Board $395.00 
(TII. RGB only) 
GTIB8Q-2 Graphic Display Expansion Board $449.00 


(TIT. RGB and Analog RGB) 


5В180 


| Software and Accessories 


5В180-Ч Uniform Dsk Format Conversion Soltware 5 69.95 
§B180-2MSGITKBBS = 7 WS Bullenn Board Soirzare $100.00 
SB180-MOD2 Turbo Мәнішін о 5 69.00 
5Һ180-МОПр26 Turbo Modula 2 wiGraphix Toolbox 5 89.00 
5В180-СА5Е Four һа! height 547 dree enclosure 5191.00 
wipowrt supply mounting brackets and 
hardware For he SB180 or 5 ВІ Х 
51380-CABLE Sct of a cablus um ангиа power, terri 5 79.00 


disbandpnnt 


BASIT ЕЛ CompenesiCoectroller 


Тһе MICROMINTBCC52 Computer/ 
Controller is а suincd-atone single boar«l 
microcomputer which needs only à 
paver supply and terminal 10 become ч 
complete system pregrammuble in 
DaSiCor machine language Tiie 
BCC52 uses the Intel 3052 AM-IBASIC 
microprocessor winch contis d ROM 
residenr 8K byte floating рот! BASIC 
interpreter It contains socbetsior up 
10 48K bytes of RAMIEPROM, ап 
"intelligent" 22644128 EPROM pro- 
grammer, 3 paralle! ports a senal 
terminal port wilh auto baud rate 
selection aenal pnnter port. 


BCC52* 


Basic-42 Computer/Controller Е 
5199.00 4 


OEM 100 QUANTITY PRICE: ALELA] 


*ИСИР ARAALE IN CODOSTIPLAR TERDPERUATUIGE РАМОР = CALL (СИР OATH 


ВСС25 & BCC53 


LCD & Multi Function Expansion Board AE? ~ 


The MICROMINT BCC53 expansion board 
provides the user with up to 62K bytes of 
memory expansion. s vaciditional 8 bit үе 
VO ports. and а 60 Hz crystal controlled tune 
base. The BCC53 is bus compxoable with the 
entire line of MICROMINT BASIC language 
controllers 


L 


BCC53 
Muli Function Expansion Board witk 


$160.00 


The Micromini BCC25 LCD Accessory Board xkb o a x 20 or 8 x 40 
LCD graphics or alphanumeric display and parallel ASCH keyboard to a BCCS2 system. 


BCC25-4 4x 20 LCD $159.00 
BCC25-8 8 x 30LCD $229.00 
BCC22K Paratel encoded ASCII keybord $ 79.00 


MICROMINTS BCC 23 (5 an сісім channet 8 bit АЛ) board designed for unipolar (3 10 
10 той) or bipolar (– 510 + 5 volts} апсі signals and converts data at 10,000 
samples рег second. 


BCC135 в Bir. 8 channel A/D Boord 


$129.00 


MICROMINT S ВСС30 is ап 8 channel differential or 16 channel single ende 19 bit 
pius sign AD Conecrier Board tor signals in abpotarrange of — 5 10 +5 volts 
converted al up іс 10,000 samples per second 


BCC30 из Ви. 16 channel АЛ Board 


BCCOS & ВСС09 


$197.00 


V/OExpansion 4 Р5232 Converter 
BCCOS Sena] УО Expansinn Board $149.00 
BCCO9 RS-232 to 90ma Converter $55.00 


ВСС52 & ВССІП 


Software and Accessories 
BCC52-ROM A ROMA Utilnies-BASIC extensions $ 49.95 
BCC52-ROM AB ROM A and D Utiltries $100.00 
ҺМ5ІС extensions and Assembler 
ВСС52/41 ROM C Utilities-Reat Tine Clock 5 54.00 
and Power UO firmare 
BCC52-OK-CLK — SMARTIME ҺСС52 Clock and ROM C $ 69.00 
BCC52-BK-CLK 5МАРТІМЕ BCC59 Clock АК RAM § 79.00 
and ROM C 
MOER BOARDS 
мвр2 5 Ska míni-mother board $69.00 
(not compatible with CCo, CCo 
MBOS 6.9101 full mother board 585.00 
tcongaatible with CCei/CCog 
4 [у connector $6.00 
CARD CAGES 
ccol Winch Card Cage tor one М508 539.00 
inch Card ; WD П.Т | 
Roan Spp. 
UPS 11 Unieersal Peoseer Supplg — $19.00 
used lor single board applicauons 
9A @ 57, Аа +W and АФ —5V 
UPSOS Standard Power Supply— 560.00 
designed ior? or * board application 
1AQ 5V, 3A Q  IQV, АФ < 12V 
UPSOS Card Cage Power Supply . $79.00 
designed for a 2 or 3 board system 
ІА @ 59, ЗА @ + RY ЛАФ — 12V. 
UPS10 Heavy Duty Switching Poster Supply— 569.00 
used for an entire BCC system 
55А & 59, ТА @ +00. ЗА @ — 129 
UP521 a Vol Programming Power Supply — 549.00 


used for EPROM programming on the BCCse 
ор +i- 2%@ спа 


Features: 
® Uses 28 single chip microcomputer 
a On board tiny basic interpreter 
s доп board parallel ports & serial port 
ә & interiupts (4 external) 
® lust connect a CRT and write control 
programsin Basic 
в 6K Bytes of RAM or EPROM 
memory on board 
* Baud rates 110-9600 bps 
е Pataand address bus available for 
56K memos and WO expansion 
. oe only 1 S watts ab +5, +79 
& = 19 


BCC11* 
BASIC System Controller 
5159.00 


"КО AVAILABLE IN INDUSTRIAL TEMPERATURE RANGE — CALL FOR INFORMATION 


Smartpowvr ГО Expansion Board 


The MICROMINT BCC40 SMARTPOWER НО Expansion Board 
provides on/off control and montoring of eiehi - 

115-250 АС or 5-18 Y DC decices 1р to 16 SMART- 
POWER VO boards may he used in а sytem for a 
total of 64 inpiits and 64 ouiputs 


BCC40 
SMAIZTPOWER HO Expansion Board 
(with по power niodutes) 
$ 159.00 
BCC40/CUT 
SMATIPCWEM BOARD \ 
wit Output Modules “ 

a һ. 
(spectiy AC ог DC) $ 949.00 b 
BCC40/IN 
SMARTPOWER BOARD wis Input Modules 

| GpeciigACOr DC) 
5 229.00 


Auto refresh. change of state interrupt. and RealTime Clock functions ргоскесі with 
BC 


ВСС22 


Term-Mite Smart Terminal 


"m 
| d 


РКИЯИЯЯРЕВВК 
Vi 
Paris iu uA 


Fes T 


Why pag $500 or more 
for a smart terminal’The 
ТЕРМ-МІТЕ ST olfers you 
all of the folioóvwoingon a 
single board fortessitharn s 
the price 
ә Dimensions: 47 x өз” 
* (28 dísplas"able characters 
s94 lines x ва charcers 
s Separate Wansmit & receiver baud 
rates(110-19.990bps) 
e СЕТ refresh at 50- 601% 
a Suppoiisscanned and encoded «All functors are firmare 
kepbowrrcls controlled, Source code availabic 


EDITING FEATURES: tgpeover.clear to screen то space or null, erasé 1o end of 
page. erase to end of line, absolute cursor addressing 
VIDEO ATTRIBUTES reverse video. іту, double height, double with. 
underlined, blinking and blank characters 
BUS CONFIGURATION. MICROMINT BCC compatible or no bus connection 
neccess ty for stand-alone operation wilh рағәһе! 
keyboard, 


TERA METE Samer Terrmenali Ры! 
PARALLEL £r sed ASH ҚАУЫ мама 
ріку rey ty иш. FERAL МЕЕ 


ә 1| Graphiccharacters 

ө 95th line recete video status chspliry 

a 2| escape funcdons 

a i4 controllunctions 

в Directly drives composite video or 
separated sync monitor 


909.80 
$ n 


To order call 


1-800-635-3355 


| 
for technical information 1-(203)-871-6170 
TELEX: 643331 


Micromint, Inc. 


4 Park Street 
Vernon, CT 06066 
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AT LAST: Professional 
Typesetting Capability 
For PC Users 


With PC TEX the best-selling full 
implementation of Professor Don Knuth’s 
revolutionary typesetting program ТЕХ. 


FINEST Typeset Quality Printing From: 
dot matrix laser phototypesetter 


@11 ere Qin 
= ] ü21 esa Q2n E 
у) = i : : Г e ат 
i=l 6 к .. à —bo 

ami «++ Amn 


WIDEST Range Of Output Device Drivers: 


© Epson F X, LQ e HP LaserJet* 

e Toshiba e Apple LaserWriter 

e Corona LP-300* e APS-5 phototypesetter 
e Screen preview, with EGA or Hercules card 


MOST COMPLETE Product Offering: 


PC TEX (not copy protected) includes the following: 

e Our specially written PC TEX Manual, which en- 
ables you to start using TEX right away. 

e Custom *macro packages" that provide formats 
for letters, manuals, technical documents, etc. 

e The IATEX document preparation system, a full- 
featured macro package for preparing articles, 
books, reports, etc., and IATEX User's Manual. 

е ÁMS- TEX, developed by the Amer. Math. Society 
for professional mathematical typesetting. 


Site licenses, volume discounts, and interfaces to 
PC Paintbrush, PC Palette, FancyFont and Fontrix 
are also available. 


PRICED FROM ONLY $249.00! 


(Printer drivers and interfaces additional.) 


Laser printer, 
fonts & software 


from $2995.00 


For IBM PC/XT, AT or compatible, DOS 2.0 or higher, and 
512К RAM. Hard disk required for printer drivers and fonts. 
*HP LaserJet and Corona require additional interface boards. 


For more information call or write: 


Personal ТЕХ, Inc. 


12 Madrona Avenue, Mill Valley, CA 94941 (415) 388-8853 

This ad, with space for the photograph, produced by PC ТЕХ. 

Typeset on the Epson FX80, the Corona LP-300 laser printer, 
and the Autologic APS-5 phototypesetter. 


TEX is a trademark of the American Mathematical Society. Manufac- 
turers' product names are trademarks of individual manufacturers. 
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Inquiry 237 


ACCORDING TO WEBSTER 


was already one bank of RAM in it (512K bytes, according to 
the manual), so I started removing chips from the old Levco 
board and carefully inserted them in bank 72 of the Challenger, 
doing a pretty good job of avoiding the bent pin syndrome. 

I got all 18 chips in (512K bytes of RAM with parity check- 
ing), set the DIP switches onthe card according to the book, put 
things back together, plugged the power cable back in, and 
powered up. I got a message from the system that the memory 
configuration it remembered (in battery-backed RAM) wasn't 
the same as it was reading in. Fine, I thought, that makes sense; 
and se I changed it and rebooted. Same problem still. Made a 
few other changes. Same problem. 

After a stretch of this, I went back through the manual care- 
fully and found a section about jumpers on the motherboard. 
Sure enough, there was one that I had to switch. I did so. Still 
the same problem. I went back, double-checked the docs, and 
found a loose-leaf update of that section, with new switch set- 
tings for the Challenger. I changed the DIP switches, put things 
together again, and rebooted. Same problem. 

Ispentthe next hour or two trying out different combinations 
of switches. None of them worked. For that matter, I couldn't 
even get back to the 640K-byte setting I had; the system was 
recognizing only the 512K bytes on the motherboard. 

It was somewhere around here that I realized mistake #2: I 
hadn't looked closely at the first bank of RAM. Instead of hav- 
ing 256K-bit chips (as the manual claimed), it had 64K-bit 
chips. A light went on. That's why the Access (prior to my ex- 
pansion) had only 640K bytes—512K bytes on the motherboard 
and 128K bytes on the Challenger. There was undoubtedly a 
DIP-switch setting for 64K-bit chips, but it was certainly not 
any of the ones I had been using. 

Next step: I carefully removed the 64K-bit chips and moved 
the 256K-bit chips down to bank #1. I now went back and tried 
the various combinations of jumpers and switch settings. No 
success. So I finally pulled all my 256K-bit chips and put the 
64K-bit chips back in . . . at which point I realized mistake £1. 
My memory of how the switches had been set before I started 
was obviously faulty, since I couldn't get back to the 640K-byte 
system I had before I started. It ultimately took a call to Ad- 
vanced Logic Research to get things straightened out. Moral: If 
you're going to use the cutting edge of technology, you might 
get bloodied in the process. 


Product of the Month: Professional Pascal 

So you've got an 80386-based system, and you want to write 
some programs for it. What are you going to use? You could use 
any of the regular MS-DOS compilers available, but they're not 
going to make any use of the 386's extended instruction set or, 
more important, extended addressing. What's a programmer to 
do? 

Enter Professional Pascal from MetaWare. The name is ap- 
propriate: This is possibly the most professional Pascal com- 
piler I’ve ever seen. The language has been heavily extended, 
and in all the right ways. Yes, it does fully support the ANSI 
standard, but it doesn’t stop there.’ One of Metaware's advertis- 
ing blurbs says they're “halfway to Ada,” and I like the half they 
chose. 

First off, Professional Pascal completely implements the 
ANSI standard for Pascal. In fact, you can use a compiler direc- 
tive to turn off all non-ANSI extensions, so that you have an 
exact implementation of ANSI-standard Pascal. I don't know 
why you'd want to do a foolish thing like that; perhaps it' s good 
to have just in case. But you'll probably want the extensions. 

Oh, the extensions. As many of you know, I'm a fan of Pas- 
cal. It was not my first language—I learned it about 7 years аро, 
after having programmed in a number of other languages—but 

continued 


' С €OMNDER/Spring '87 
| | ea Wor сор Center 
| Atlanta, GA West Hall Booth 2845 


let your PC talk to 2 millions Facsimile machines around the world 


LIGHTFAX 96 


$995 


* Ап interface card that turns your ІВМ PC, XT, АТ or compatibles into Image Communication 
System. 

е It transmits ASCII, Graphics or ASCII + Graphics files directly from your PC. 

e It can operate in BACKGROUND Auto-stores incoming FAX. 

е The receiving Fax images сап be converted into ASCII files by using OCR software. 

* Extra scanner port for you to read images or scan other files. 

e Compatible with the popular HP LaserJet, LaserJet +, Cordata LP 300, 300X, laser printer, or 
the low cost Epson FX series dot-matrix printers or compatibles. 

* The JOURNAL records in details in DATE, TIME, DURATION, PAGES, RESULT (OK or 
Fail) to monitor day by day activity for both transmitting and receiving. 

* Intelligent Data/Voice switching to hold conversations between fax transmissions. 

* LIGHTFAX command set for third party software developers to create special applications. 


* Auto calling to take the advantage of late-night or holiday discount phone rates. 
LIGHTFAX-96S | 


(Stand alone version with Н5232 interface). 
e It has same great features as LIGHTFAX 96 with RS 232 interface. 
• The size is so small it can fit inside of your suitcase. LIGHTFAX 96 
е Compatible with most of the Personal Computer equipped with RS 232 port, such as WITH LIGHTSCAN 200C (64 GREY LEVEL) 
IBM PC, XT, AT, Macintosh , Macintosh Plus or Portable Computers from IBM, Compaq, $ 2095 


Zenith.. etc.. 
MODEM 


MOOELS ў . 
amus [жаш [ке eres шш ш 


| Auto-dial, auto-answer |» |» |» | * | * | sje | 


Auto-speed selection 


EC СИ КЗ 
е = 
Adaptive dialing o. j>) 


Latest Hayes АТ command set EM 
2 year warranty 


Volume control-external 
5witch 


User friendly 'help' menu 
CCITT V.23 

ССІТТ V.22 bis 

CCITT V.22 

CCITT У.21 

Bell 103/212A 


Automatic selection between 
Bell and CCITT 


Automatic data/voice switch- 


ing 

[ Manual data/voice switching | | | 
[Synchronous operation — | — | | 
aworna | | — | ШЕН 


2 sets of 33 digits stored | 
phone number | 


SOUTH AFRICA 
TRENCOMP 
TEL: (011)786-2706 


USA DENMARK 
TEL: (714) 891-7218 SEI-IMPORT 


TEL: (08) 139611 


CANADA 
PATCH COMPUTERS ITALY 
*: Internal modem card for ІВМ PC.XT.AT. TEL: (604) 2734408 MAGNETO PLAST S.R.L. 
TEL: (045) 504491 
JAPAN 
SHOWA SYSTEM LABORATORY CO.,LTD. SINGAPORE & MALAYSIA 
TEL: (03) 361 7131 OHIO SCIENTIFIC COMPUTERS 


TEL: (65) 2939700 / 2923308 
WEST GERMANY 


LIGHTSPEED MICRO PRODUCTS INTERNATIONAL THAILAND 
TEL: 49-241-59031 OFFICE & DATA PRODUCTS CO., LTD. 
TECHNOLOGY INC. TEL: 235-9020 
8/F-10, No. 746, Min Shen E. Rd., Taipei 10580, Taiwan, R.O.C. NETHERLANDS 
Tel: (02) 713-4586. Telex: 14217 LIGHTSPD. Fax: (02) 716-1024. MAC-GG SWEDEN 
Bulletin Board: 886-2-7161147 (300, 1200, 2400 bps 8 bit ф parity. TEL: (31)2159-19922 TAD GRUBER CONSULTING AB 


TEL: (46) 08-B5 46 59 
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Inquiry 9 for End-Users. Inquiry 10 for DEALERS ONLY. 


ш Hercules Mode on EGA/CGA Monitor 

m 100% CGA (Color Graphics) Compatible 

w 100% EGA Compatible 

ш 640 x 480 High Resolution Graphics 
— Windows®, AUTOCAD? Drivers Available 

в 132 x 25/44 оп Mono/EGA Monitor 
— Lotus 123® Drivers Available 

. @ Absolutely NO Game Mode Diskette 

Required 

m VT100, VT220 & Tektronix Emulation 
Support 

m 256 KB Display ВАМ 

m One Year Warranty 


Also from AHEAD: 

EGA2001/PLUS for Mainframe/PC 
Communications 

m |ВМ® 3270 Mod 2, 3, 4, 5 & 536 

m 80 x 66 text mode for desktop publishing 


PRICE /PERF ORMANCE 
LEADER 


OEM, VAR, Distributors and Dealers 
Please call 


в FCC Class В 
ш Made in USA. 


1977 O'Toole Ave., Suite BID5 
San Jose, CA 95131 
[408) 435-0707 


Hercutes, Windows, Autocad, IBM and Lotus 
are registered trademarks ol their respectiva 
companies. 


AMPRO LITTLE BOARD/PG 


Miniature ІВМ” PC/AT? Compatible Single Board Computer 


SCS! Bus Interface 
(Hard Disk, etc.) 


768k RAM „ен 


Mounts оп а 5.25" Drive 
(5.75" x 8.0" x 1.0") 


Floppy Disk Controller 
Math Co-Processor 


Upto 128К EPROM 


4 Mode Video 
Controller Option 
(Monochrome, 
Hercules, CGA, 
High Resolution 
CGA) 


Parallel 
Printer Port 


2 RS232C Serial 


Ports NEC V40 CPU 


CMOS Surface- 
Mount ASIC 
Design Requires - 
Only 3 Watts 


Speaker, 


Keyboard Ports Drives, enclosures and 


power supplies available 
PC Bus Connector 


Basic conliguration includes 256K SIMM RAM, BIOS, floppy controller and 2 serial 
ports (less SCSI chip)...$495. Fully populated with SCSI, 768K ВАМ... SCALL. 


Litlle Board/PC Development Kit - Fully populated board, floppy drive, power supply 
and 2 stot enclosure with cables... SEALL. 


For further information and technicat assistance on our complete line of 


microcomputers and accessories, please contact: 
DISKS PLUS, INC. mm 


356 Lexington Drive 
Buffalo Grove, iL 60089-2312 
Microcomputers and Accessories 


Telex: 650 249 2139 МЕТШ 
(312) 537-7888 
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ACCORDING TO WEBSTER 


I’ve since written more than 100,000 lines of Pascal code, so I 
know it pretty well, and I'm aware of its strengths and its defi- 
ciencies. For me, reading through the extensions manual was 
like getting every single thing I'd asked Santa for, and then 
some. MetaWare has incorporated many of the best features of 
Ada, C, Mesa, and Modula-2, while retaining the basic flavor 
and strengths of Pascal. 

What kinds of extensions? There are a number of little, but 
useful, ones: extra data types, like Cardinal, LongInt, Long- 
Real, and ExtReal; strings with up to 64K characters and sets 
with up to 64K elements; additional operators, like or else and 
and then, which give you “short-circuit” Boolean evaluation; 
additional built-in functions, like Min( ), Max( ), Highest( ), 
and Lowest ( ) ; additional control commands, like Exit, Halt, 
and Cyc1e; and end-of-line comment statements. 

These are nice, but some are found in most Pascal compilers. 
What really sets Professional Pascal apart are the more serious 
language extensions. Compound statements with internal decla- 
rations are permitted, as shown in listing 1. 

As you can see, this lets you declare variables (and data types 
and constants) within a begin..end block. The scope of those 
variables is the block in which they are defined, so they exist 
only for the portion of the program where they're needed. 

Of even greater interest is the “iterator” construct. If you 
want to create a for loop with a special range of values, you can 
define an iterator—something like a special function—that 
yields the list of values for the loop. For example, what if you 
wanted a loop where the index variable went through the 
squares? You could use the code shown in listing 2a. The 
Yield( ) statement gives the next value for the loop; the loop 
itself terminates once the iterator exits (either through a Return 
statement or simply by reaching the end of the iterator). А loop 
using this iterator might look like listing 2b. 

This loop would now execute with X taking the value of the 
first 100 squares (1, 4, 9, ..., 10,000). 

You canalso define your own binary operators in Professional 
Pascal For example, if you want to define the operator +* to 
return the sum of the squares of two real values, you could use 
the code shown in listing 3. Professional Pascal will recognize 


the name +* as an operator and will let you use it in infix 
fashion: 


Z:-X-*Y; 


In Professional Pascal, you can use any function name in infix 
fashion, simply by preceding it with a percent sign. Or you can 
use it in postfix notation by preceding it with an exclamation 
point. Say, for example, you defined the function GCD, which 
returns the greatest common denominator of two integers: 


function GCD(I,J : Integer) : Integer; 


end; ( of fune GCD } 


continued 


Listing 1: A source code fragment in Professional 
Pascal, showing its ability to declare variables local to a 
begin... 


end block. 


for Indx := 1 to 100 do declare 
var 
ISqr 
begin 
ISqr := ІЗІ; 
Writeln(I:6,' ',ISqr:10) 
end; 


: Integer; 


IBM PERSONAL SYSTEM/2 ТАРЕ 
BACKUP... ANOTHER FIRST 
FROM MOUNTAIN. 


Mountain Computer delivers again 
by manufacturing the first tape 
backup system for the new IBM® 
Personal System/2" computers 
(Models 30, 50 & 60). These are the 
same reliable high-performance 
drives backing up the IBM XT” AT® 
and most compatibles. And all come 
network-ready! 

Mountain's new low-cost 
FileSafe" Tape Series 4000 is the 
first to incorporate the new industry 
standard QIC 40 hardware and 


OIC 109 software (which we 
helped develop) that now make 
high- performance tape backup | 
not only highly reliable—but 
easily affordable. 


INTERN AL AND 
EXTERNAL; 40MB. 
The FileSafe Series 4000 family 
delivers 40-megabytes, formatted, in 
one internal and two zero-footprint 
extemal configurations. Featuring 
advanced automatic error correction 


ONE-YEAR WARRANTY 
IS STANDARD. 


Ás a leading innovator in tape 
backup for desktop computers, 
Mountain backs the Series 4000 with 
a 12-month limited warranty featur- 


HE ial 
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aly files M № 
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tiles: m 
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ATE 


— € DÀ 


1 ПИ, n um т: 


к 
LI 
—" 


after action: 
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code for unparalleled reliability, it 
lets you secure and transport your 
data in inexpensive, pocket-sized 
cassettes. 

All versions include Mountain's 
latest generation of powerful, auto- 
matic and easy-to-use menu-driven 
tape backup software that is relied 
on daily by thousands of professional, 
business and government systems 
users worldwide. 


ing ‘Ready Replacement” within 
the first six months, and our 10-year 
track record of responsive support. 


RELIABLE BACKUP 

YOU CAN AFFORD. 
The race for first is over. Ask for 
Mountains affordable FileSale Tape 
Series 4000 at leading computer 
stores everywhere. Call or write today 
for more information and the name 
of your nearest Mountain dealer. 


SA 
Mountain. 


THE PEAK OF PERFORMANCE 
1-800-458-0300 (in Calit., 1-800-821-6066) 


Mountain Computer, Inc., 360 El Pueblo Road, 
Scotts Valley, СА 85066, (408) 438-6650, 
TWX 910-598-4504, FAX 408-438-7623. 


Mountain products are distributed and sold 
worldwide. Call or write for the name of the 
dealer or distributor nearest you. 


‘registered trademarks and "trademarks of Mountain 
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Inquiry 361 
ACCORDING TO WEBSTER 


= EE 
The following three statements would all be allowable and would 


The profitable way | "^ ss 
to program on XENIX. C: (A,B) 1600} 


| By the way, functions in Professional Pascal can return just 
PC/AT DEVELOPMENT SYSTEM $595 | about any data type, including records, sets, and arrays. 
a еб | | I ran some simple benchmarks, to compare Professional Pas- 
UX Basic + 15 the choice of industry leaders like IBM, AT&T and cal and Turbo Pascal. All compilations and executions were 
ешп as Wer aS Usa Or Ore CESSIO GI programmets, done on the Access 386, off the hard disk. In every case but the 
ааа business Basic Sort benchmark, the same source code was used by both com- 
Ш C-ISAM™ routines for Informix™ compatibility | pilers; different implementations of the string data type (the use 
Ш direct access to XENIX system calls of parentheses instead of brackets to specify maximum string 
т eve one Compiler iat Ге : length) forced me to make one minor change. 
e b dXX eU REID | | айо а Table 2 shows the. results of the tests. As you can see, Profes- 
PC/AT compatibles as well as on a wide range of UNIX systems. sional Pascal produced code that was smaller in almost every 
case and that was as fast or faster in every case but one. How- 


H R ever, the run-time support was greater, resulting in .EXE files 


HCR Corporation that were bigger—usually much bigger—than the .COM files 
produced by Turbo Pascal. (Source code for these benchmarks 
can be found in the ask. webster conference on BIX.) 

The documentation is extensive (around 600 pages), com- 
plete, well-organized, and well-written. It's divided into three 
major sections: Programmer's Guide, which tells how to use the 
compiler and gives the nitty-gritty, machine-specific details; 
Programmer's Primer, which is a comprehensive (240 pages) 
explanation of the Pascal implementation; and Language Exten- 
sions Manual (180 pages), which explains all the extensions that 
have been added. Additionally, there are the usual small sec- 
tions listing new features, 386-specific information, and so on. 

Professional Pascal takes up a lot of disk space and memory; 
you should at least have a hard disk and 512K bytes of RAM. An 


continued 


130 Bloor Street West 
10th Floor 

Toronto, Ontario 
Canada М55 1N5 


Telephone (416) 922-1937 
Telex 06-218072 HCR TOR 
Fax (416) 922-8397 


UX-Basic+ is a trademark of UX Software Inc. ХЕМХ is a trademark of MicroSoft Corp. 
UNIX is a registered trademark of AT&T in the USA and other countires. C-/SAM and 
іпогтіх are trademarks of Informix Software Inc. 


COMPETITIVE EDGE 
SPEED SHOP сіксе 1980 | 


1421 Е. GOLDSMITH, PLYMOUTH, МІ 48170 
(313) 451-0665 | 


Listing 2: 7his example of Professional Pascal code shows 
how you can use the iterator operator (a) to create a 
nonstandard index in а for loop (b). 


$3295. | (a) 


16 MHz 386 SYSTEM 


1024K, 40МВ HD, 1.2 MB FLOPPY, FDC/HDC, 2 SERIAL, 1 PARALLEL PRINTER PORT, 8 SLOTS, 


iterator NextSquare(First,Last : Integer) : Real; 
MSDOS 3.1, KEYBOARD, TRW ON SITE SERVICE. COMPATIBLE WITH IBM АТ). 


begin 
20 MHz 386 SYSTEM $3795. while First <= Last do begin 
Yield(First*First) ; 
12 MHz AT COMPATIBLE $849. First i= First +1 
640K ON MOTHERBOARD, CASE, POWER SUPPLY & KEYBOARD SETUP PROGRAM. end 
OPTION A 1.2 MB FLOPPY & HD/FD CONTROLLER $300. end; { of iterator NextSquare } 
HI-SPEED MONO CARD FLAT SCREEN AMBER MONITOR $119. 
HI-SPEED EGA CARD EGA MONITOR 640 x 350 $425. (b) 


NEC MULTI-SYNC $569. 
72MB TOSHIBA 25 ms $1095. 
80МВ 574096 28 ms $1095. 
112МВ 25ms NEWBURY 1140 $2295. 
70MB HD 28 ms 6085 231NB MAXTOR HD 28 ms $5495. 


8MHz AT COMPATIBLE $695. 


512K ON MOTHERBOARD, CASE POWER SUPPLY & KEYBOARD, SETUP PROGRAM, 
OPTION A 1.2 MB FLOPPY & HD/FD CONTROLLER $300. 
OPTION B STD COLOR CARD $99. STD COLOR MONITOR $309. 
CE EGA CARD $229. CE EGA MONITOR $425. 
ADD HARD DRIVES & MONO PRICES FROM ABOVE 
$1195. 


NEC GB-1 EGA CARD 
20MB HD 65 ms 
30MB ST4038 39 ms 
40MB HD 28 ms 6053 


XT COMPATIBLE 20MB, MONO CARD 
& MONITOR 640K 
XT COMPATIBLE 20MB, STD COLOR 61369 
12 MHZ BASIC XENIX SYSTEM, 640K, : 
30MB HD, 3 USER $2595. 
INCLUDES XENIX RUN TIME, MONO CARD & MONITOR 


CARD & CRT 640K 
PRINTERS, SLAVES, NOVELL, XENIX, DOS AVAILABLE 


АТ IS A REGISTERED TRADEMARK OF INTERNATIONAL BUSINESS MACHINES. XENIX IS A 


TRADEMARK OF MICROSOFT. 
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for X іп NextSquare(1,100) do begin 


end; | 


Listing 3: Professional Pascal also lets you define | 
new operators; this operator ( defined as +*) will return | 
the sum of the squares of two real values and can be 

used in infix notation. 


function +*(V1,V2 : Real) : Real; 
begin 

£X := (у1*у1) + (у2*у2) 
end; ( of func +* ) 


You can fool 
some of the people 
all of the time. 


And 


you can fool 


all of the people 
some of the time. 


When it comes to choosing the best monitor, you can’t 
get more serious than the Princeton HX-12E. 

The HX-12E switches automatically from CGA to 
EGA for complete IBM compatibility at the best value. 
And Princeton delivers performance to meet your 
immediate needs today. And every day. Right away. 

But that’s just part of how serious we are. At Princeton 
Graphic Systems, we believe the best 
monitor is still the monitor with the 
best picture. 

The Н X-12E sets the image standard MZ 
with the finest dot pitch (.28mm) to’ : 
ІВМ Model 5154 .3'!mm dot pitch, NEC Multisync .31mm dot pitch, Princeton HX-12E .28 mm dot ". 


Inquiry 248 


© But were not fooling, ші 


create the sharpest, clearest and most colorful image of 
any monitor in its class. It's a difference you can see, and 
it’s the difference that gives Princeton the visible edge. 


So the next time you’re wondering whos got the best 

you'll find the finest components matched to the highest 

engineering standards 

performance and value. PR INCETON 

And we simply can't 

And thats no fooling THE VISIBLE EDGE 
601 Ewing Street, Bidg. А, Princeton, New Jersey 08540 (609) 683-1660 Ext. B8 


monitor, take a look at the Princeton HX-12E. It's where 

for uncompromising 

picture it any other way. GRAPHIC SYSTEMS 
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installation batch file does all the dirty work for you. For exam- 
ple, the compiler alone, when installed and ready to go, is more 
than 660K bytes in size. 

If I have one major complaint, it is (as it is so often) that the 
package costs too darn much: $895. And you don’t even get an 
editor with it (Turbo Pascal serves well as one). It’s a shame that 
a language implementation this outstanding will never get much 
distribution, because most programmers are going to be willing 
to get by with compilers that cost much less (and do much less). 

There are also some minor complaints with this, the 386 ver- 
sion, but they all stem from the lack of hardware and a standard- 
ized operating system for the machines that have made it out to 
the market. For example, the current version requires you to 
have the 386/ASM-386/Link package from Phar Lap Software; 
you use the linker (LINK386) to link your object modules and a 
special program (RUN386) to actually run your .EXE file. To- 
gether, Professional Pascal and RUN386 support what is known 
(somewhat humorously) as the “Small” memory model: опе 
code segment and one data segment. Of course, on the 80386, 
each segment can be 4 gigabytes long, so it’s not really very 
small. The current version of RUN386 (1.1е) limits the load 
size of the program to 640K bytes, though it gives full memory 
range to both the data and code segments. 

What if you’re not developing for the 386-based systems? 
You can get an MS-DOS version of Professional Pascal for the 
same price. What if you don’t like Pascal? MetaWare also sells a 
C compiler (called High C) for 386-based systems. 


Microsoft C 
The other language I’ ve been playing with during the past month 
has been Microsoft C, version 4.0, for MS-DOS. This version 


doesn’t generate 386 code, but it’s a solid, fast compiler that 
works nicely indeed on the Access 386. 

What сап I say about the compiler itself? It supports five dif- 
ferent memory models (small, compact, medium, large, and 
huge), three different calling sequences (cdecl, pascal, and for- 
tran), several different processors and coprocessors (8088/ 
8086, 80186, 80286, 8087, and 80287), and lots of library 
functions. It has several utilities, including MAKE. It has volu- 
minous documentation (three volumes), that is well-written and 
well-organized. 

Its biggest plus is CodeView, a source-level, window-and- 
menu-oriented debugger. With CodeView, you can pull up your 
programs; single-step through them; watch the values of differ- 
ent variables, register, and memory locations change; and in 
short do whatever you need to debug your code. 

You really need a hard disk to use Microsoft C effectively. It 
is possible to get by with two floppy disk drives, but I sure 
wouldn’t recommend it. Heck, you can buy a hard disk for your 
PC for about what you'd pay for this compiler, so you should 
invest in the hardware to make the software really pay off. 

If my comments seem brief, it is because I don't feel espec- 
ially qualified to judge C compilers (I consider myself to be 
pretty much a C novice). I know the language moderately well 
but have not written enough C code to know what to look for (or 
not look for) ina C compiler. However, I found Microsoft C and 
CodeView easy to use. It’s my choice for MS-DOS C develop- 
ment for the time being. 


C on the PC 
Speaking of Microsoft C, I’ve grumbled before about my inabil- 
ity to find a good introductory text on C. I own close to a dozen 


Table 2: Timings for Turbo Pascal and Professional Pascal оп an Access 386 (using the internal hard disk). | 


See table Гв caption for a description of the benchmarks. 


Test Turbo Pascal 
Sieve compile: 0.8 secs 
Code: 368 bytes 
data: 8240 bytes 
COM: 11,753 bytes 
run: 7.8 secs 
Sort compile: 0.9 secs 
code: 816 bytes 
- data: 208 bytes 
СОМ: 12,200 bytes 
run: 16.2 secs 
IMAT compile: 0.9 secs 
code: 848 bytes 
data: 15,040 bytes 
.COM: 12,239 bytes 
run: 3.5 secs 
RMAT compile: 1.0 secs 
code: 896 bytes 
data: 25,040 bytes 
(СОМ: 12,284 bytes 
run: 9.7 secs 


compile: 0.8 secs 
code: 304 bytes 
data: 80 bytes 
(СОМ: 11,694 bytes 
run: 9.4 secs 


Professional Pascal 


compile/link: 26.4 secs 
code: 304 bytes 
data: 8253 bytes 
.EXE: 25,682 bytes 
run: 4.0 secs 
compile/link: 27.0 secs 
code: 550 bytes 
data: 415 bytes 
‘EXE: 19,942 bytes 
run: 5.1 secs 
compile/link: 33.9 secs 
code: 568 bytes 
data: 15,054 bytes 
„EXE: 42,844 bytes 
гип: 2.8 secs 
compile/link: 33.9 secs 
code: 630 bytes 
data: 20,054 bytes 
.EXE: 57,972 bytes 
run: 23.0 secs 


compile/link: 
code: 


, data: 
EXE: 
run: 


28.4 secs 
312 bytes 
69 bytes 
26,496 bytes 
2.8 secs 
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C texts, not one of which really does a good job of presenting C 
in a clear, logical, orderly fashion. Maybe that’s a problem with 
the effect C has on the minds of these authors, but whatever the 
reason, it has been a continuing source of frustration. 

Well, the frustration has ended. Robert Lafore, whose book 
Assembly Language for the IBM PC & XT I praised last year, 
has written the best tutorial on C I have read: Microsoft C for the 
IBM, put together under the auspices of the Waite Group and 
available at $24.95 from Howard W. Sams & Co. Mitch Waite 
was kind enough to send me galleys of the book, and I worked 
through it, page by page. My thought on reading it was, “Why 
hasn’t anyone written a C text like this before?” 

Lafore covers all the topics you’d expect him to: data types, 
control structures, functions, pointers, arrays, structures, and 
files. He also covers several that you wouldn’t expect: CGA and 
EGA graphics, serial ports, modems, separate compilation, and 
memory models. The emphasis is on using C to make your ma- 
chine (IBM PC or compatible) actually do something. 

If you want to learn C—even if you don’t know much about 
programming—get Microsoft C for the IBM, along with a good 
C compiler, and work through the book. It focuses on Microsoft 
C, but you could easily use other compilers (Let’s C, Instant C, 
Ecosoft C, and so on). The book is the important part; you 
won't regret buying it. 


Updates 

The folks at Access Associates, who manufacture the Alegra 
memory-expansion box for the Amiga, have now released their 
2-megabyte version, thanks to the decreasing cost and increas- 
ing supply of 1-megabit chips. The cost for the 2-megabyte ver- 
sion is $475. 


I received the Microsoft Word 3.0 upgrade (for the Macin- 
tosh) a few weeks back. I was a bit reluctant to change at first, 
fearing bugs and/or features that would end up causing prob- 
lems. However, once I started using it, I got hooked. The faster 
response (especially when repaginating), the new features (in- 
cluding some borrowed from MacWrite), and the overall perfor- 
mance won me over. I still prefer to do my major word process- 
ing using NewWord, especially since I’ve got the Access 386 to 
play with for the time being. I may switch over to the Mac for 
major word processing once I get a Mac II, but probably not 
before then. 


The Hackers Corner 

Some months back, I wrote about the International font for the 
Macintosh created by Dr. Paul Rapoport, who teaches at 
McMaster University. Paul recently sent me his latest efforts. 
He’s made some improvements to the International font (now 
called International Roman). But he has also created three new 
fonts: International Greek, International Cyrillic, and Interna- 
tional Phonetic. 

The International Greek font has already proved helpful. I re- 
cently decided to revive the Greek I had learned back in college, 
using the Mac to transcribe portions of the New Testament for 
later translation. The Symbol font was woefully inadequate, 
since it had none of the accents, breathings, or other marks (iota 
subscript, etc.). A search through my disk files turned up the 
International Greek font, which I then installed. To my delight, I 
found it had everything I needed, right down to correct Greek 
punctuation; for example, it typed “;” (the ancient Greek ques- 
tion mark) when I pressed the “2” key. 

continued 


ARE YOU STUCK? 


Stuck with PL/I applications running only on main- 
frames or minis? 


Language Processors, Inc., an innovator in compiler 


technology, has your solution: a PL/I compiler that 
rescues your applications from aging mainframes and 
from proprietary architecture minis. 

LPI-PL/I allows you toretainyour present PL/I 
investment by letting you port the applications to just 
about any UNIX or XENIX-based computer. 

LPI-PL/I is a true compiler that produces fast and 
compact machine code. You can select from several 


levels of optimization (local, global or machine depen- 


dent) to produce efficient applications. And our LPI- 
DEBUG lets you test and debug programs in PL/I, not 
machine language. 

LPI-PL/I is just one ofan entire family of compilers. 
The LPI family allows you to develop every subprogram 
of an application in the ІРІ language best suited for the 
job, and then execute cross-language calls between the 
subprograms. You choose the language -we will supply 


the compiler—with the support that made us stand above 


the crowd. 


‚ Copyright 1987 by Language Processors, Inc. LPland LPI Logo are trademarks oflemguage Processors, Inc. 
The companies mentioned above own numerous registered (trademarks. 


And next time you buy a computer, you won't be 


stuck - LPI languages will be on it. 

LPI-PL/1 is af ullimplementation of ANSIPL/1X3.74-198] General Purpose 
Subset, It is compatible with DG and Prime implementations of PL/I and has 
extensions for compatibility with mainframe and DEC implementations. Some 
of these extensions are: SELECT, BYTE, LEAVE, %REPLACE. 

_ Available on MC680X0-based computers, such as Altos, Apollo, 
Arete, AT&T,CT, NCR, Sun and Unisys. 

NEW: onAT&T 3B2, 3B5 and 3B15 Series computers. 

NEW:on Intel 80386-based computers. 

Call the LPI Retail Group now to order, orsend the coupon. Prices 
start at $995 for 80386 machines. 


Title (or attach your business card) 


Language Processors, Inc. 
400-1 Totten Pond Road 
Waltham, MA02154 
Telephone: 617-898-1155 
Telefax: 617-890-5633 
Telex: 951-671 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


LPI: PL/I, COBOL, RPG II, BASIC, FORTRAN, PASCAL, С, DEBUG 
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SWITCHING POWER SUPPLY 


(For РС-АТ 220W 3iFor PC-XT 135W, 155W 


.+ 5V/7A, 1 12V/1A, —5V/1A 


9V/1A 


-+ 5V/10A, + 12V/1A, 


ТЕРІНІ 


CHUNG YU ELECTRONICS CO., LTD. 
Р.О. BOX 30-535 TAIPEI, TAIWAN, R.O.C. 

FAX, 002-886-02-3971968 TLX, 24451 CYELEC 
TEL, 002-886-02-3918100, 3414596 


Easy to use 
Finite Element Modeling 
on the IBM PC 


e Unique User-Friendly 
Interface 

e Full 3-D Mesh Generation 
Capability 

e Extensive Graphics 

e Not Copy Protected 

e [nterfaces 


— MSC/NASTRAN, pal 
— ANSYS and PC/linear 
— Neutral File, PATRAN 


Brochure 


FEMAP'S unique user-friendly interface provides a powerful tool for 
constructing 2-D and 3-D models, using a full range of elements, coor- 
dinate systems, loads and constraints. А working demo version is 
avallable with full documentation, for $65. 


SESP 


Enterprise Software Products, Inc. 
Р.О. Box 264 е Harleysville, PA. 19438 • (215) 256-1829 
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Items Discussed 


Access 386 

Advanced Logic Research 
10 Chrysler 

Irvine, CA 92718 

(714) 581-6770 


$4000 and up 


Alegra Memory Box (2-megabyte version) 
Access Associates 

491 Aldo Ave. 

Santa Clara, CA 95054 

(408) 727-0256 


Macintosh SE 
Macintosh II 

Apple Computer Inc. 
20525 Mariani Ave. 
Cupertino, CA 95014 
(408) 996-1010 


Microsoft C, Version 4.0 .................................. $495 
Microsoft Word for the Mac, Version 3.0.............. $295 
Microsoft Corp. 

P.O. Box 97017 

Redmond, WA 98073-9717 

(206) 882-8088 


Professional Pascal for the 80386 
High C for the 80386 

MetaWare Inc. 

903 Pacific Ave., Suite 201 

Santa Cruz, CA 95060-4429 

(408) 429-6382 


386/ASM-386/Link 
Phar Lap Software Inc. 
60 Aberdeen Ave. 
Cambridge, MA 02138 
(617) 661-1510 


For more information, contact Dr. Paul Rapoport, Dept. of 
Music, McMaster University, 1280 Main Street W, Hamilton, 
Ontario, Canada L8S 4M2. 


The Queue Is Flushed 

Well, teammates, this is my last According to Webster column 
for BYTE. A certain software company wants me to write some 
manuals for them and has offered me more money than I care to 
refuse. To avoid questions about conflict of interest, I' ve agreed 
to step down. It has been a fun two years, and I am immensely 
grateful to Phil Lemmons for giving me the chance to write it. 
My single biggest regret in leaving this column is that I won'tbe 
able to get toall the products I have yetto cover; to those whose 
products will get skipped, my apologies. РЇЇ still be writing for 
BYTE, doing Programming Projects and System Reviews. 
Thanks to all of you for your kind words, encouragement, and 
criticisms over the past two years. Be good, never bias a MOS- 
FET above the source drain, and ГІ see youonthebitstream. B 


Thanks to Frank Boosman and Eric Zocher of Silicon Beach 
Software; Tom Pennello at MetaWare; Rick Russell at BYU; and 
Mitch Maite at the Waite Group. 
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"n 
Ф Provides 892 pages ы 
of detailed Lotus? 1-2-39 
information packed into one 
handy desktop reference. 


B Covers every command, 
function, and procedure for 
1-2-3 Release 1A and 
Release 2. 


— Includes special 
coupons offering substantial 
savings on many popular 
add-on products, including 
Reflex," Sideways, and 
Note-It.™ 


NEW from Osbome/McGraw-Hill ^ «| 


= = 


HE ULTIMATE REFERENCE FOR 
THE ULTIMATE SPREADSHEET 


Osborne McGraw-Hill 


Mary 
Campbell 


Ti 0 7 


12:3: THE COMPLETE REFERENCE 


BY MARY CAMPBELL 
Columnist for /BM° PC Update, Absolute Reference, and CPA Journal 


Here's an essential reference for both 1-2-3 beginners and 
seasoned pros! 


All 1-2-3 commands, functions, and procedures are thor- 
oughly explained and demonstrated in "real-world" busi- 
ness applications. You'll learn practical techniques as well 
as time-saving 1-2-3" tricks. 

And you can quickly pinpoint the answers you need 
because this book is clearly organized by task. 1-2-3": The 
Complete Reference has all the details on: 

B Printing 

ш Macros 

@ Graphics 

m Data Management 

B Extending 1-2-3 with Report Writer'" and other software 
Ш And much, much more. 


1-2-3": The Complete Reference...Undoubtedly indis- 
pensable for 1-2-3 computing. 


$22.95, A Quality Paperback, ISBN # 0-07-881005-1, 
892 Pages 


Other titles in The Complete Reference series include: 
m dBASE Ill PLUS'": The Complete Reference 

Ш DOS: The Complete Reference 

iB C: The Complete Reference 


AVAILABLE at bookstores and computers stores 
EVERYWHERE. 

Or Call Osborne/McGraw-Hill Toll-Free at 800-227-0900. 
In California Call 800-772-2531. 


(Available in Canada through McGraw-Hill Ryerson, Ltd., Scarborough, Ontario, 
Phone: 416-293-1911.) 


e! OsborneMcGraw Hill 


hi 2600 Tenth Street, Berkeley, CA 94710 


ІВМ is a registered trademark of ІВМ Corp. Lotus and 1-2-3 are trademarks of Lotus Development Corp. Note-lt is a trademark of Turner Hall Publishing. Reflex the Analyst is a trademark of Bor- 
land Analytica Inc. Report Writer is a trademark of Lotus Development Corp. Sidewaysis a registered trademark of Funk Software,.Inc. Copyright © 1986 by McGraw-Hill, Inc. 42-0-024-7000-1 
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FOCUS ON 


ALGORITHMS 


Run-Length Encoding 


A few years ago, it seemed that 
data compression on personal 
computers might become a re- 
dundant art. The price of mem- 
ory (both solid-state and disk) 
was going down so fast that 
compressing data hardly 
seemed worth the trouble. Such naive op- 
timism has had to yield, however, to ad- 
vances in telecommunications. The in- 
_creasing use of on-line systems like BIX 
makes data compression desirable; you 
can cut down on your phone bills if the 
software you download is compressed 
with ARC (a public domain archiving 
utility) or a similar system. 

At the same time, disk drive manufac- 
turers have discovered a relatively inex- 
pensive way to increase both the capacity 
and the speed of their products: By com- 
pressing data “оп the fly” with a custom 
chip, you can fit more on a disk with less 
head movement. The same chip expands 
the data when it is read. A large percent- 
age of the next generation of microcom- 
puter Winchester drives will undoubtedly 
have such run-length-limited hardware as 
a part of their design. 

Many algorithms are used to compress 
data, ranging from the very simple to the 
highly complex, and their efficiency 
varies according to the nature of the data 
in question. The simplest of these algo- 
rithms, run-length encoding, finds runs 
of repeating items in the data and replaces 
those runs with a count of the original 
number of items and a single item. It’s a 
commonsense idea we use regularly in 
everyday life; for example, we say, 
"please get me three pints of milk at the 
store" rather than “please get me a pint of 
milk and a pint of milk and a pint of milk 
at the store." 


Three's a Crowd 

Run-length encoding is easy to imple- 
ment in a program, but it can be applied 
at different levels. Moreover, it is effi- 
cient for only certain kinds of data, name- 
ly, those in which many repeating runs 
occur. For example: 


Dick Pountain 


Compress data 


by replacing repeating items with 
a count and one item 


It's u2terly usele2s for compre2sing 
ASC2I text data, which typica2ly con- 
tains only the o2casional double le2ter or 
repeated space. 


In this case, we accomplished no data 
compression at all, as the count takes up 
as much space as the letter it replaces. 
Run-length encoding shouldn't be ap- 
plied to runs of one (which would nearly 
double [i.e., 1dlolulbllle] the size of 
the sentence) or two items. 

Binary data is a different matter. On a 
bit-mapped graphics system, for exam- 
ple, the screen data contains many long 
runs of adjacent pixels with equal values, 
representing blocks of the same color. 
These can be run-length-encoded for 
storage and communication. (Some 
graphics-file formats for the Macintosh 
already exploit run-length encoding.) In 
fact, since only two possible values are 
present, a О and a 1, it is sufficient to 
record the count alone, with alternate 
counts referring to О and 1 alternately. 
For example, a black patch on a single 
scan line ofthe screen might look like fig- 
ure la and be encoded as in figure lb. 

This scheme treats the screen data as a 
continuous stream of bits, regardless of 
byte or word boundaries. However, you 
need to do a lot of "bit-twiddling" to ex- 
tract the bits from a stream of bytes or 
words. In addition, corruption (or loss) 
of asingle byte in the encoded data totally 
destroys the decoded image. Hard disk 
encoding systems also treat the data as a 
bit stream, but they use a custom VLSI 
chip to perform bit extraction and error 
checking. 


An Easier Way 
I've recently been playing with a much 
simpler scheme for run-length-encoding 


ІВМ РС color-text screens. I’ve 
written a program that uses a 
mouse to ''paint" text-mode 
screens on the color graphics 
adapter, employing a wide 
range of colors achieved by 
dithering, using the extended 
ASCII characters 176 through 178. 
(Dithering means getting the effect of 
extra colors by putting pixels of different 
colors next to each other; for example, if 
you alternate red and green pixels, the re- 
sulting color looks like yellow. It isn't a 
"true" color, because if you look at it 
closely, you can see the individual red 
and green pixels—but it does look like 
yellow. By using all the possible combi- 
nations of ASCII 176, 177, 178, fore- 
ground and background colors, you can 
create 120 new "false" colors in text 
mode.) 

The resulting screens are attractive and 
colorful, but they occupy 4K bytes of 
memory each. By using run-length en- 
coding, you can usually squeeze them 
down to 300 to 1000 bytes, making it fea- 
sible to include them in the code of a pro- 
gram, for example, as help screens. 

An IBM color-text screen (in 80-char- 
acter by 25-line mode) consists of two 
thousand 16-bit word values. The 2 bytes 
in each word contain the color and text 
data. The first byte represents a color at- 
tribute; the second, a character code. 
Dumping one page of the color-adapter 
memory to a file in this manner produces 
a 4000-byte file. Run-length-encoding 
this data compresses all the areas repre- 
senting solid blocks of color or repeated 
characters (like a box frame), although it 
doesn't do much for English text. 

The first design decision you must 
make is what length of runs you want to 
encode. А$ you can see, it is folly to en- 

continued 
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code “runs” of one and no help to encode 
runs of two. This means that the encoded 
file will include two different kinds of 
data items: those representing a single 
uncoded value and those depicting the 
count/value pair for a run of values. An 
expansion program must be able to distin- 
guish between these two different cases. 
In the example sentence, I cheated by 
using a sentence composed only of letters 
while the counts were digits. This method 
would not have worked if the sentence 
had contained some digits. 


The Escape Route к 

The accepted method for making this dis- 
tinction is to choose one special escape 
character that cannot represent a data 
value but indicates that the two values fol- 
lowing it are a count/value pair. For ex- 
ample, you could encode the sequence in 
figure 2a using # as an escape character 
(see figure 2b). This reduces the overall 
compression achieved—you need three 
items to encode any run (one for the # 


sign itself) instead of two. You should ex- 
clude runs of one or two, or you may in- 
crease the size of your encoded text. 

An escape character must be unique, a 
bit combination that will never appear in 
the data. Therefore, encoded files must 
not themselves be encoded. The algo- 
rithm for run-length encoding using an 
escape character is shown in pseudocode 
form in listing 1. [Editor’s note: The al- 
gorithms discussed in this and future 
Focus on Algorithms columns will be ex- 
pressed both in pseudocode and in a pro- 
gramming language. The pseudocode 
uses control structures similar to those in 
Pascal or C, as well as the following con- 
ventions: Variable names begin with a 
capital letter; a right arrow indicates an 
I/O operation; a left arrow indicates an 
assignment to a variable. Parts of the 
pseudocode may be described in plain 
English words; these descriptions will be 
in lowercase.] 

I decided on a more economical 
scheme. Since an IBM PC screen con- 


(а) 0000000000000000001111111111111110000000000000000000000000000 


(b) 18 15 28 


Figure 1: (a) A section of the bit-map data for a single scan line of a screen 
containing a black patch on a white background. (b) The encoded data from (a). 
Since only Os апа 15 exist in binary data, you need to show only the count. 


(a) 11111112333333333444445 


(b) 47124934545 


Figure 2: (a) A sequence of numeric data without any encoding. (b) The same 
data shown in (a) encoded with escape characters, count/value pairs, and singletons. 
This format describes the sequence of data as containing seven 15, a single 2, nine 


3s, five 4s, and a single 5. 


Listing 1: А pseudocode listing of the algorithm for run-length encoding. 


Program Encode 
ltem from input -> Current 
REPEAT 
Runlength «- 0 
REPEAT 
item from input —» Next 
Runlength <- Runlength + 1 


| UNTIL Next NOT = Current OR по more items 


IF Runlength > 1 


THEN (escape character, Runlength) -> output 


ENDIF 

Current —> output 

Current «- Next 
UNTIL no more items 


a a 
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tains 2000 words of data, you can express 
any possible count in 11 bits (2!! — 
2048). Thus, if you make the escape indi- 
cator only 5 bits instead of 8, you can 
squeeze both the count and the escape in- 
dicator into a single 16-bit word, 2 bytes. 
Any word whose most significant 5 bits 
are equal to the escape indicator is treated 
as a count, and the next word contains its 
value. With this method, encoding runs 
of two incurs no space penalty—but 
achieves no compression. Leaving them 
in simplifies the program logic since you 
only need to treat singletons (runs of one) 
differently. This scheme never leads to an 
increase in the size of the color-screen 
data; in the worst case, it stays the same. 

I chose F800 hexadecimal as my es- 
cape indicator (all 5 top bits set to 1); 
therefore, I can't use a screen containing 
an attribute byte with these bits turned 
on. This attribute corresponds to a high- 
intensity, blinking, foreground character 
on a white background; I think I can live 
without that combination. Listing 2 con- 
tains Compress, a procedure in Turbo 
Pascal that condenses a screen into a file, 
using this compression scheme. For rea- 
sons of space, I omitted the checks I nor- 
mally perform when opening files. 


The Rest ofthe Story 

Compressing screens is only half the 
story. You must be able to read the file of 
condensed data into an array in memory 
and then be able to expand the data in this 
array back onto the screen upon request. 
Since I wanted the compressed data to be- 
come part of a program—rather than to be 
read in at run time—I chose to store it in a 
Turbo Pascal typed-constant array. Com- 
press outputs the condensed data as 
ASCII text, enclosed in parentheses and 
separated by commas, rather than as 
binary information. You can include this 
array directly into your source text, de- 
claring it in the form const рісі: 
array[0..367] of integer = (24631, 
31234,...);. Life is simpler if you keep 
a count of the total number of data items 
you have after compression is complete 
(367 in the example) and write this count 
as the last item in the condensed file. 

An expansion procedure, Expand (see 
listing 3), reads the elements in the com- 
pressed array, extracts the count when- 
ever it recognizes the escape indicator, 
and puts that number of attributes/char- 
acters into screen memory in sequence. 
To make the expansion as fast as possible, 
I used a memory-fill routine instead of a 
loop for this purpose. Regrettably, Turbo 
Pascal has a FillChar routine for bytes 
but none for words, so I wrote FillW 
(see listing 3) as an in-line machine code 
procedure. [Editor’s note: Listings 2 and 
3 are available in Turbo Pascal 3.0 
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Listing 2: The Compress procedure written in Turbo Pascal. This 

procedure will compress a screen into a file using the value F800 hexadecimal 
as an escape indicator and the remaining П bits of data in a 16-bit word 

for the count. The second 16-bit word will contain the value. 


procedure Compress; 


const escapechar = $F800; 
sernseg = $B800; 
sernsize - 4000; 


var OutputFile: Text; 
OutputFlleName: string[80]; 


runlength,currentword,nextword, scrnofs,items: integer; 


begin 
OutputFileName := paramSTR(1); 
Assign(OutputFile, OutputFileName); 
Rewrite(OutputFile) ; 
write (OutputFile, (’); 
items :- 0; 
Sernofs :- 0; 


currentword :=MemW({scrnseg:scrnofs] ; 


sernofs :- sernofs + 2; 
repeat 
runlength := 0; 
repeat 


nextword :- MemW[Scernseg:scrnofs] ; 


sernofs := sernofs+ 2; 
runlength :- runlength + 1; 


(read word from screen memory) 


until (nextword <> currentword) ог (sernofs» sernsize); 


if runlength» 1 
then begin 


runlength := escapechar or runlength; 


{it's a count / value} 
{set ‘escape’ bits} 


write(OutputFile, runlength,, ’,currentword,,‘); 


f (items mod 12) >= 10 : 
then writeln(OutputFile); 
items :- items +2 
end 
else begin 


write(OutputFile,currentword,, /); 


if (items mod 12) >= 11 
then writeln(OutputFile) ; 
items := items + 1 
end; 
currentword ; = nextword 
until sernofs > sernsize; 


{format into lines} 


{it's a singleton} 


write(OutputFile,‘*** /,1tems, items ***); 7); 


Close(OutputFile) ; 


writeln( ‘Compressed data written to ',OutputFileName) 


end; 


source code for the IBM PC and com- 
patibles on disk, in print, and on BIX 
as COMPRESS. PAS and EXPAND.PAS, 
respectively; see the insert card prior 
to page 321 for details. They are also 
available on BYTEnet; see page 4.] 

In the process of writing Expand, I dis- 
covered a neat trick. If I reserved a sec- 
ond special attribute indicator (in addi- 
tion to the escape indicator) and called it 
transparent, I could leave parts of the 
screen unaltered by incrementing the des- 
tination pointer without writing any data. 


I chose 07FA hexadecimal (a white dot on 
a black background); areas of the original 
screen (before compression) painted with 
this character appear transparent to the 
background after expansion, letting you 
design pop-up windows. This is a simple 
form of cursor addressing that costs noth- 
ing at expansion time. 

To overcome Turbo Pascal's array-pa- 
rameter weakness, which lets you pass 
only one size of array to a given proce- 
dure, Expand takes the address of the 

continued 
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Listing 3: 7he FillW and Expand procedures written in Turbo Pascal. 

Expand takes the compressed data generated by Compress and reverses the 
process. It recognizes the escape indicator, notes the count, and places that 
number of characters into screen memory. Fi11W is a memory-fill routine used 
by Expand instead of a loop to increase the speed of the expansion. 


(Fill«count» words of memory starting at <seg:ofs> 
with the 16-bit value <word>} 


procedure FillW(seg,ofs, count, word: integer) ; 


begin 
inline 
(%8В / $86 / seg / {MOV AX, seg} 
$8E / %С0/ {MOV ES, AX} 
$8В / $ВЕ / ofs / {MOV DI, of's} 
$8B / $86 / word / (MOV AX, word} 
$8B / $8E / count / {MOV CX, count} 
SFC / {CLD} 
$F3 / ФАВ) {REPZ STOSW} 
end; 


procedure Expand(sreofs, picsize:integer) ; 
const escapechar = $F800; {binary 1111100000000000} 
transparent = $07FA; 
sernseg = $B800; {start segment of video RAM} 


var sreptr,destptr,data,runlength,i: integer; 


begin 
sreptr := 0; 
destptr :=0; 
while sreptr < picsize * 2 do 
begin 


data :=MemW[Cseg:srcofs+sreptr]; {fetch next word} 

sreptr := sreptr + 2; 

if (data and escapechar) = escapechar 

then begin 
runlength := data xor escapechar; 
data :- MemW[Cseg:srcofs+sreptr]; 
sreptr := sreptr +2; 
if data = transparent 
then destptr := destptr+ (2 * runlength) 
else begin 

FillW(sernseg,destptr,runlength, data); 
destptr :=destptr+ (2 * runlength) 

end 

end 

else begin 
MemW[sernseg:destptr] := data; 
destptr := destptr +2 

end 

end 
end; 


{test top 5 bits} 
{it's a count word} 
{unpack count part} 
{fetch next word} 


{color is transparent} 
(so just bump pointer} 


{fill screen memory} 


{it's asingleton} 


array, found by the Ofs( ) function, and 
the size of the array as parameters; index- 
ing must be done at a low level with Мету. 
You can expand a screen with a simple 
call to this procedure, for example, 
expand(ofs(picl) , 367);. 


Words versus Bits 

In principle, you can easily modify these 
procedures to compress IBM PC screens 
in either of the high-resolution graphics 
modes. However, compression will be 


less than optimal since runs of pixels in 
the picture cross word boundaries, and a 
program that examines only words will 
miss many runs (or encodethem as sever- 
al runs). A true high-resolution compres- 
sion utility needs to treat the screen as a 
bit stream, which means decomposing 
bytes using the bit-wise logical operators; 
it is likely to be slow. You can also mod- 
ify these programs to form the basis of a 
communications protocol for transmit- 
ting color text over public phone lines. Ш 
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MAS COMPUTING SYSTEMS. 
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"^ In today's Information age, sharing rg between ut maihfrarne and 
Ў your PCs is an essential link. With TAPENET, users will have access to 
virtually any mini or mainframe by being able to write or read 9 or 7 track, 
Industry standard tapes in densities of 200/556/800/1600/6250 bpi. TAPENET 
consists of an IDT tape subsystem that features the LEO intelligent PC tape controller for the 
IBM-PC/XT/AT and compatibles including the new 386 PCs. LEO is a state-of-the-art tape 
controller that features a dedicated microprocessor, on board ram for buffering, has external cable 
" connectors for easy installation and cabling, and does not require any PC DMA resources. 
Documentation is extensive and includes step-by-step installation instructions and a programmers guide 
with coding examples and BIOS rom source codes. 


IDT offers a complete DOS software package of user friendly window software utilities with help screens that will 
enable you to move data between your PC and your mainframe. Included are: file transfer utilities for both IBM labeled or 
unlabeled tapes in ASCII or EBCDIC, format and dump utilities, and a comprehensive backup/restore utility. IDT also has 
software support for XENIX and PICK operating systems. 


IDT manufacturers both magnetic tape drives and controllers offering a single vendor solution for your data interchange 
requirements and a full time customer support group that is readyto help with any questions you may 
have. IDT also has subsystems for GPIB, RS-232, SCSI, DEC, VME, and Multibus. 


10011771 For more information call: 1- 619- 587 x 0555 


5340 Eastgate Mall * San Diego, CA 92121 
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4 Regional Offices: 


Eastern: (609) 596-4538 * Western: (714) 968-8082 = 
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SETTLING FOR А 
TABLET CAN BE A 
SIZEABLE MISTAKE 


A sizeable mistake because a sonic digitizer from Sciencé Accessories will give you more active 
area than any comparably priced tablet. And, due to its unique technology, it doesn’t restrict you to 
one specialized work surface. Now with the GP-7 Mark il you really have room to work. Its 
active area has been increased to 26" x 20" ($1815.00). This new model, along with the GP-8 
($3525.00) with active area up to 60" x 72" —the large format digitizing champ, are both IBM-PC 
compatible. So don't settle for digitizing on a postage stamp; open up TRADES area with a Science 
Accessories’ sonic digitizer. 

All our digitizers, including the three-dimensional model 
GP-8-3D, come complete with stylus or cursor and power supply. 
Every model features RS-232 as standard output (parallel and 
2-way communications and .005 resolution optional). OEM versions 
available. Ask about "Easy Digit" start-up software. Directly sup- 
ported by AutoCAD. 

For more information, call Skip Cleveland (203) 255-1526. 
Ask for your free copy of "A Guide to Sonic Digitizers.” 


| SCIENCE LAG 
ACCESSORIES ine, Ж 
CORPORATION | 


A Leader in Digitizer Technology since 1969 
970 Kings Highway West - Southport, CT 06490 - (203) 255-1526 - Telex 964300 
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Flat Telephone Cable for 
Modems and Telephone 


Cable manufactured to tough specifications required 
by most telephone companies. Available in four, six or 


eight conductors. 1M 


5M 


4-Conductor $32.50/ M 
6-Conductor $42.50/M 


8-Conductor 553.50/М $47.00/M 
PATCH PANELS 


Patch Panels provide n centrabzed posent to orgarvze cables These 
мибу panels are 197 long lor rack mounting Cul ou ma fo: 
D8-25, DB- 15. D8-3, and COAX BNC connectors 

FOR 08-25 CONNECTORS, connectors nol meluded 


HERR $19.95 
32 POSITION. .............. 24.95 


16 POSITION...... 


DB-9P Plug 
DB-9S Socket 
DB-15P Piug 
DB-15S Socket 
DB-25P Plug 
DB-25S Socket 


D-Sub-Miniature 
Connectors 


Industry Standard Connectors for: Data 
Cables - Computer Systems - Perípherals 


.69 : 39 
Je : .42 
‚85 ] .91 
97 А .60 
97 қ 60 
97 ; .60 


чаш ез 
Trai Le 


CTX 1400 
e 14” TTL Monochrome 
е 1000 Lines Resolution 
e Swivel Tilt Base 
е Green or Amber CRT 
е Flat Screen Display 


OEM, Distributor, Dealer Inquiries Invited. 


CTX INTERNATIONAL, INC. 


20768 Carrey Road, Walnut, California, USA 91789 
(714) 595-6146 FAX (714) 595-6293 TELEX 322049 


3208-6 BYTE * JUNE 1987 


BNC CONNECTORS & ADAPTORS 


BNC CRIMP |ВМС TWIST-ON| ВМС SPLICE BNC “Т” 


859 ва. | 10-49 1043 
18-8 
.| 100-993 


б 5 Ç each 


Twin-ax Cable 
SPECIAL LOW PRICES 
| 1-3,000' - !189/m 
4.1000 - *185/m 


(қа pienu | 
| uicem |10.000-up - M65/m 


See dn Stock Now! 


77 / Um | қ 
ИТ" D-Connector to 
^; | Modular Plug Adaptors 


SEM Allows use ol low-cost and flexible 4, 8 or B-wire telephone 
“g| wire for interconnection of RS-232 d 


6 Contact to 
DB-25 Connector 10-49........ зва 


8 Contact lo 


ALSO 9 PIN & 15 РІМ D-CONNECTOR АТ SAME PRICE | 
PHONE OR WRITE FOR OUR CATALOG 1-(800)-992-3191 


| We Ship via UPS We Welcome 
anywhere in U.S. Commercial Accounts 


EAGLE ELECTRONICS 
1233 E. Colorado Blvd. Glendale, CA 91205 
(818) 244-3191 Established 1963 (213) 245-2338 


14" RGB COLOR DISPLAYS 


VESPA ‚ CGA: Resolution 640 x 200 

— CTX 1410 .42 Dot Anti Glare 
CTX 1411 .38 Dot Black CRT 
CTX 1421 .31 Dot Anti Glare 


fork EGA: Resolution 640 x 200 / 640 x 350 
CTX 1422 .31 Dot Anti Glare 
SPECIAL 


PRODUCT:CTX 1421LP - Long Persistence 
720 x 480, .31 Dot CRT 


CTX 1424 .39 - Hi-Res 640 x 400 
24 KHZ, .39 Dot CRT 


CTX 1424 .31 - As Above With .31 Dot 


NOTE: All Color Displays Have Green 
and Amber Text Switch. 
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МЕС TOSHIBA LAPTOPS 


ALQ 218........... MULTI-SPEED T 1100+ & T 3100 Р 
ALQ dg sud o MR dn. xBEST PRICE + xBEST PRICEx F 
NEC NEC MULTISYNC SEAGATE 
P6-Parallel ......... 419 | NEC GB-1 ....... 20 Mb Complete Kit 319 | ' 
P7-Parallel ......... 589 |+ Vega Deluxe ..... 30 Mb Complete Kit 369 
MIT SUBISHI AUM-1371 SONY MULTISCAN БІЗЕЗ shee АЙЛ BEES TAPE BACKUP DICONIX 150 
Diamond Scan ..... * Quard ProSync ... 929 АНЕ =e me 20 Mb XT or AT .... 359 | Inkjet Portable Printer 
+ ATI EGA Wonder 779 | + paradise 480...... 40 Mb XT or AT .... 459 | Parallel ............ 299 


. MDS Genius 402 Full Pg Text & «АТІ EGA Wonder .....,...$239* 


ALPS PRINTERS * All Drives Shown Are internal * 


Graphics Display w/cont ..... 1299 GENOA SuperEGA .,......... 748 
ATY pin 200/000 cps .....$429« | FUJITSU/TEAC/TOSHIBA MITSUBISHI SuperEGA HiRes ..,.,...,.. CALL 
24 pin, 200/120 cps ........... 489 | 360k 5 Ht Black (PC/XT) ,.... XG- 1409 CGA: ix xcix edi 319 | HERCULES New InColor Card 339 
ALQ 300 Color, Wide 360k '/ ht Grey (АТ)... ХС-1410 EGA ................ 449 | 
418 pin, 200/100 cps ........629* e MD AMAT) ............. | XC-1430 EGA ................ | 
24 pin, 200/120 cps ........... 689 TOSHIBA 3.5” 720k *AUM-1371 Diamond Scan ..549» PARADISE AutoSwitch 480 ... 379 
P2000 9 pin, 250/125 cps, Wide MINISCRIBE Hard Drives With ATI EGA Wonder ........ 779 QUADRAM QuadEGA ProSync 339 
Ser & Par w/Tractor ........ ..689 | 20Mb Int ^ Ht w/Cont ызадан а ааа RUE 879 | TAXAN 555SP Color w/Par Рон 169 
P2100 18 pin, 400/200 cps, Wide 30 Mb Int '^ Ht w/Cont With Quad EGA ProSync ..... 879 | 557 Gold Card - EGA ......... 299 
Ser & Par w/Tractor ......... 1129 | 40 Mb Full Ht (AT) ...... 22. With Vega Deluxe ............ 859 | TAXAN 560 AutoSwitch - Same as 
P2400 Color, Wide w/Tractor 70 Mb Full Ht (AT) «МЕС MultiSync 1401........529% | Paradise AutoSwitch ..... „... 279 
nn ЕЕЕ со ое 929 | PLUS HARD DRIVE ON CARD ое 759 | *VIDEO-7 Vega Delux ....... 319% 
ALPS Buffer Kits, Fonts, Tractors *Limited Time Offers With Quad EGA ProSync 2:2... 859 MICROSOFT Windows ........ 80 
Sheet Feeds, Ribbons & 18 pin/24 pin 520 ТР Mette T With Vega Deluxe .,.......... 839 xWith Any EGA Card ....,..., 85* 
upgrade kits ............... CALL E ЕН SONY 1311CR-13" Trinitron Color 


KEYBOARD/MOUSE 


IBM PC Original Keyboard ... $149 
KEYTRONIC 5151 PC/XT ,,... 159 
ЕНИ RU. . 929 5151 tor AT ТЕРОРОТ m aw ЫЫ с. 
IM SI Mouse w/Dr Hallo Ill .... 79 
ur Optimouse Ser w/Dr. Hallo II , 109 
Optimouse Bus w/Dr Hallo || . 139 


CITIZEN Printers *SEAGATE * 


P" *HARD DRIVES*« 
хал камы IER QE PC/XT ‘4 Ht w/Western Digital 

; (WD) controller. eables, manual 

software and one year Warranty 


*20 Mb Complete Kit 


Remote TV & RGB Monitor .... 399 
*SONY Muftiscan 1302 ....... 599* 
With ATI EGA Wonder ........ 829 
With NEC GB- 1 


ВШаезя» eres ч ^o» ч 3 ca» oy т» 


Moa 4 9 7 4 9» à à 3 9 з € Wo? » зп к & o" + 3 


"а а Po» a а ox 


one veo & OR % тот ov oa v RON т” 


Tribute 224 ,................. %30 Mb Complete Kit TAXAN 

Sheet Feed: MSP 10/15/20/25 . 220 | 30 Mb Full Ht (AT) 635 (640х400)_................ 419 | LOGITECH C7 Ser w/Plus ..... 79 

Sheet Feed: Premiere 35 ...... 390 40 Mb (AT) ~ Ht w/partitioning With Taxan Graphics 555SP . 569 сн pd aaa d 

*DICONIX 150 InkJet Portables software ($80 value) 650 (720x400) ................ || aera ан ат 99 
80 Mb (AT)Full Ht w/partitioning *With 557 Gold Card ....... 699* M SOgpalnt аков ME 

Parallel. e ole urs 299 software ($80 value) 660 (640x350) 12" ............ 499 MICROSOFT Mouse 

deca Short Cable Avaliablex With Sigma/Taxan 400 ...... 899 Serial/BUS ..,............ 119/109 

NEC Printers 760 (640x350) 14" ............ 499 

P5XL Color - Раг ............. 999 BACKUP *Limited Time Offers Se. PNEU PopUp Meurs 

*P6-Par ............... .,..419« | ALLOY Internal Tape Backup *With 560 Auto Switch ..... 629+ PC Mouse Ser W/Dr Hallo ll .. ó 

CP6 Color - Par ..,,,,,,...,.. 519 |  '& Ht - Uses Floppy Controller *TAXAN 770 MultiVision ....549* Bus * w/Designer PopUp Menu 109 

*P7-Par ................... 599+ w/software & 1 Cartridge With 557 Gold Card ......... 829 SUMMAGRAPHICS 

СР? Color- Par .............. 689 *20/25 Mb for РС/ХТ or AT .. With ATI EGA Wonder ...... 779 S M ial w/Pad 85 

Bi-Di Tractor for P5 .......... 180 *40 Mb for XT or AT With NEC ОВ-1............. 869 umma Mouse Senai wir ag aa. 

Uni-Di Tractor for P2/P6 ....... 60 | ARCHIVE internal Tape Backup With Quad EGA ProSync .... 869 

Bi-Di Tractor for P2/P6 ....... 160 | ні - Uses Floppy Controller With Vega Deluxe LIE 

Bi-Di Tractor for P3/P7 ,...... 170 | w/software & 1 Cartridge 840 (720x400) 167 ............ 1088 | REPLACEMENT POWER SUPPLIES 

Bi-Di Tractor for P5 ...,,,.... 180 *40 Mb for PC/XT With 557 Gold Card ....,... With 4 pwr/drive connectors 

Cut Sheet Feeder for P5 ...... 350 | «40 Mb for AT With Sigma 400 ............ 1199 150/200 Watts ............. $69/99 

Cut Sheet Feeder for P2/P6 ... 230 New 860 EGA 16 o CALL 


EVEREX Tape Backup 


Cut Sheet Feeder for P3/P7 ... 290 | 20 Mb internal р COMPUTER ACCESSORIES 
OKIDATA 192 PLUS ...,...... 329 | 20 Mb External Power Director Р2/Р15 .... 589/99 
193 PLUS .................... 499 | 60 МЬ Internal ,,,.. *EVEREX Internal У; Card DATASHIELD 


300 Watts Backup .....,...... 369 


PANASONIC 90 М External A AEG ee T *350 Turbo Backup .........499* 


*60 Mb Ext w/QIC Соп! +1200 Bd 


pe РРР РШ *Extra QIC Controller ....... *2400 Bd | 500/800 Watts Backup .... 599/699 

| HMAESEZEENEIMESELLIEIIEEUVEIIY *NEW Solid State 3" HI h UPS + 

| k rt 9 *HAYES 12008 w/smartcom 11 319+ 9 

ТГЛПРИИКИНИКИНЦЕКСІЕСІ БС. 1... d ц. 1200 Exi ee awe SS 400 Watts UPS ............ 699 

ieee “annt PON 8 B OG WU QS B OR 6 bh B on x а c ne 2400B w/smartcom |! 55 700 Watts UPS ване ана € а 899 
безет далана etira A19 SAk RAM set of 9 2400 Ех! oo ааа KENSINGTON Masterpiece .... 88 

TOSHIBA 321 .,,............. 449 256k RAM Set of 9 MIGENT pocket Modem .... Masterpiece Plus ....... Тея 119 


NEW 321 SL .........„...... CALL 
KENSINGTON Printer Stand ... 20 
With Printer ................... 10 


«Limited Time Offers 
LASER PRINTERS 
LASER CONNECTION 


*NEW Masterpiece Remote .. 110+ 
MINUTEMAN 

250/300 Watts Backup .... 299/459 
500/1000 Watts Backup .. 599/1199 


8087-3 PC/XT 5 Mhz із PRENTICE POPCOM 1200 Int 249 
8087-2 PC/XT 8 Mhz ......... POPCOM 1200 Ext 249 
80287-3 АТ 6 Mhz ............ POPCOM Int w/PFS: Access .. 299 
lE EE AL POPCOM Ext w/PFS:Access .. 299 

- 7 
Inboard 386/АТ Coprocessor . COPIERS 


FEDERAL EXPRESS САМОМ P-25 ................ AT&T 3510 D 


reve ate eam ape $1999 


s 4 SHARP 7-50 — 
Post Script PSJet Printer ,... 3699 | ога CANON FaxPhone 10 ....... 1599 
PS Jet (Adds Post Script) to H-P Available a ыз ш» | *SHARP FO 200 ...........1399* 
Canon, QMS Kiss Lasers .... 1999 POLICY Min order $50. Prices & availability subject to change. Shipping charges vary. Prices reflect ME FO 620 .............. 1139 
NEW QUADLASER-LS1100 ..3199 discount for advance payment, Personal/company checks take 3 weeks to clear. Add 1% (Min $5) for aper ................. CALL 


COD. 2% for Discover. MC. & Visa and 4% for Amex. COD requires cash or cashier check. No 


showroom, demos or walkin sales Open acct PO min order $1000. сай for requirements & special 
prices. All sales final Refused shipments subject to а 20% charge (Min $50) Not responsible for 
compatibility 

FOR ADVANCE PAYMENT OR PICKUP, PLEASE CALL FIRST FOR WORKORDER «x. 


3 DAY AIR EXPRESS 
TO WESTERN EUROPE 


COD American Express 
Discover MC VISA 


12605 HOOVER STREET, GARDEN GROVE, СА 92641 PLEASE REFER ТО AD # BSC 792 


SOMES THE 
А VERSATILE & POWERFUL 
JMPUTER... 


INTRODUCING TECHNOLOGY SO 
ADVANCED, | 
IT'S AFFORDABLE. 


JATARI 
520ST 


BUILT FOR HOME & 
BUSINESS 


THE LEADING EDGE® 
INFINITE MEMORY 
SYSTEM" 


» Fully configured Leading Edge 
Model "D'*^ personal computer 

e 360K Floppy drive 

• One Leading Edge" Infinite 
Memory Drive" featuring Bernoulli 
technology (40 ms ave access time) 

е Мо 20MB removable Leading 
Edge" Infinite Memory Cartridges" 

* Complete documentation 


• 68000 Microprocessor 

• 512K memory 

• CPU with RF modulator 

® Single-sided disk drive (360K) 
ə Mouse 

е Monochrome monitor 


$499 


COLOR SYSTEM 


A. ATARI 
1040ST" 


BUILT FOR BUSINESS, 
ENGINEERING & 
EDUCATION 


[| 3: 538 ET 


ust $1995 — CALL FOR BEST PRICE 


LEADING EDGE' 


DUAL TTA VERI ^ —Í • 68000 Microprocessor 
SPEED MODEL D == 1 MB memory 
477 MHz & 716 MHz A [7 == 4 * CPU with built-in double sided drive 
• Complete 2 floppy system nk Gei 
е Hi-res TTL monitor сря | 
е Monochrome monitor 


• Printer with cable 
ә 10 disks & paper 
e Software 


OPTIONAL UPGRADES: 
* LEADING EDGE 12008 MODEM 


ADD 
8100 • 30MB HARD DISK WINSTALLATION $475 


ү ттт 
$1 1 70 ог $44 56/month 


3 уг. financing 


Color System 


$995 


$849 


ж АТАН! ST comes standard with parallel & serial ports, MIDI VO ports, game port 


& mouse port 
20% off ST software (except Antic) 


* 20MB HARD DISK WINSTALLATION . $375 * COLOR MONITOR UPGRADE . . $225 * Desktop Publishing software in stock 

Price includes printer, monitor, keyboard, parallel & serial port, clock/calendar Publishing Partner , , · 511995 
MSDOS, GW— BASIC. word processor cable. accessory | : 2 ласа gil sofware , x ME 
Leading Edge and logo and Model "D" are registered trademarks and Leading Edge, Infinte Memory Я i 

System, тла Матогу Dre. Infinte Метогу б аге мааа = КЕЗІНЕН iege LEADING EDGE є " b 

n ШІН n f г Li таг m Ц ч ал asi are 

mime lie са CO ee AUTHORIZED RETAIL DEALER 90 days same as cash financing upon credit approval | 


/ 


INFOTRONICS COMPUTERS 


315 EAST MAIN STREET, ALHAMBRA, CA 91801 


EPSON 
PRINTER 


Inquiry 435 


(818) 282-6110 * (818) 282-4592 


MON-FRI: 10 AM-7 PM « SAT 10 AM-6 PM * CLOSED ON SUNDAYS 


BLUE CHIP sy HYUNDAI 
COMPUTER 


“ 8088 MICROPROCESSOR 
“ 512K RAM 

° 360K FLOPPY DRIVE 

* PARALLEL/SERIAL PORTS 
• 6 EXPANSION SLOTS 


EX-1000 


* 9 PIN DOT MATRIX 


“ 130 W POWER SUPPLY 


* HI-RES HERCULES 


GQ-3500 
* NEW LASER PRINTER 
* 6 PAGE PER MINUTE 
* 300 DOTS PER INCH 
“470 KB INTERNAL BUFFER 


$ BEST 


> 


* COLOR CAPABILITY 
• 300 CPS (ОВАЕТ)/60 CPS (NLQ) 
| * PARALLEL & SERIAL 


$544 


L О-800 
* 24 PIN LETTER QUALITY 
• 180 CPS (DRAFTJ/60 CPS (LQ) 
* 7K BUFFER 
* PARALLEL & SERIAL 


$475 


IC CARD 
HP LASER JET PLUS" 
OR DIABLO’ 
630 EMULATION 


$ CALL 


PERFORMANCE 
180/60 CPS, 24 PIN, 80 COL 
180/60 CPS, 24 PIN, 136 COL 
324/108 CPS, 24 PIN, 136 COL 
300/60 CPS, 9 PIN. 80 COL 
300/60 CPS, 9 PIN, 136 COL 


COLOR 
ОРТ. КЇТ 


$75 


d 


MODEL 
LQ-800 
LQ-1000 
LQ-2500 
EX-800 
EX-1000 


PRICE 
$475 
$654 
5968 
5414 
5544 


EPSON PRINTER RIBBON, STAND, TRACTOR, CUT SHEET FEEDER IN STOCK! 


C M LAB (818) 282-940 


PO. BOX 7148, ALHAMBRA, CA 91802-7148 
MANUFACTURER / DISTRIBUTOR 


PERFORMANCE 
LETTERJET, PORTABLE 
PLOTTER, 80 COL 
120/16 CPS, 9 PIN, 80 COL 
240/48 CPS, 9 PIN, 80 COL 
240/48 CPS, 9 PIN, 136 COL 


PRICE 
$219 
CALL 
$189 
$344 
$484 


MODEL 
HS-80 
HI-80 
LX-86 
FX-86E 

F X-286E 


CALL FOR VOLUME 
DISCOUNT 


SAME DAY SHIPPING 


MON-SAT 9 A.M-6 PM. 
(PACIFIC TIME) 


Inquiry 446 
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GRAPHIC CARD 


* DOS 32 $579 
• BLUE CHIP HI-RES GREEN MONITOR $79 


CLONE MASTER 


AT CLONE $1269 
640K, 6 & 10 MHZ, 1.2 MB FLOPPY 
WD-2 CONTROLLER, AT KEYBOARD 
MONO GRAPHIC CARD & MONO MONITOR 


COLOR TURBO XT} PC/XT CLONE 
V-20, IMB RAM 640K RAM 

360K FLOPPY DUAL FLOPPY 

150 W POWER SUPPLY| 150 W POWER SUPPLY 
AT KEYBOARD AT KEYBOARD 
COLOR CARD MONO CARD 

RGB MONITOR 5845 | MONO MONITOR $595 


PARTS & PERIPHERALS (Qty. 25 t) 
TURBO 640 K MOTHERBOARD 

MONO CARD & PRINTER PORT . 
COLOR GRAPHIC CARD ., 
MULTI-FUNCTION CARD 

ИО CARD. 

PARALLEL CARD . 

SERIAL CARD. . 

DUAL GAME PORT 

AB SWITCH FOR PRINTER . 

6' PRINTER CABLE 


755 
...544 
..- -570 
.. .960 
...815 
‚ -.$22 

.915 
. -530 

.$ 6 | 


Compusat Call: (213) 676-4766 


Ao Com Services Advanced Technology 
|! COMPUSAT | COMPUSAT н TRUE е 

ВАЅІС ХТ 5399 . COMPLETE XT 5699 Е 2. 51269 ІВМ ХТ $1299 
• 477 Mhz е 4.7718 Mhz e 6/10 Mhz |» 256k RAM | 


: e 640k RAM е 512k RAM е One 360K Drive 
ұшы e One 360k Drive ° One 1.2M Drive е 20MB Hard Drive 


е One 360k Drive е XT/AT Keyboard • XT/AT Keyboard S : | 
XT/AT Keyboard e 150W Power Supply p IBM SYSTEM 2 MODEL 30 


e 8 Expansion Slots e Clock/Calendar t VA ашны, е 8086 Microprocessor 


е Clock/Calendar 
e Parallel/Serial/ • 8 Mhz, 640k memory 
Т күкне SUPpIY Game Port • Parallel Port * EGA, CGA, MGA (Built-in) 


е Monochrome Card е Monochrome Card ° Two 3.5” 790k Drives 
е Samsung Monitor e Samsung Monitor е One 35” 
720k w/20MB Hard 


w/Samsung Two Drive 40 MB | E 
Monitor ystem System CALL FOR BEST PRICING 
5549 $ 5749 yste $1799 ` 


TOSHIBA T1100 + PRINTERS 


LAPTOP PORTABLE $1599 BELL 


640K RAM, dual 3.5" drives, Batteries, Serial/parallel ports, 
Composite/RGB video ports, 80x25 LCD display 


DRIVES 


Fujitsu 360k 
TEAC 360k 

10MB w/controller 
20MB w/controller 
30MB w/controller 
30MB (АТ) 


HAYES COMPATIBLE 
MODEMS 


2400 Baud 
1200 Baud 


NEC MULTISPEED 
LAPTOP PORTABLE $1499 


640K RAM, dual 3.5” drives, 4.77/9.45 Mhz, LCD Display 


COMPUTER TRAINING CLASSES | 


We offer the same training programs that are used nation- 
wide at such places as, Ohio State University, Monsanto 
Corporation, Nellis AFB, Ғ.Е. Warren AFB, and even the 
U.S. Navy. We have courses in MS-DOS, LOTUS-123, 
DISPLAYWRITE, апа WORDSTAR. Cail or write for complete 
course descriptions and schedules. 


OUR COURSES INCLUDE: 

e An easy to read and understand workbook 

e Visual aids to help make learning easier 

е "Hands-On'' experience at your own terminal 

• 15% corporate discounts 

AVAILABLE COURSES: 

MS-DOS e LOTUS-123 е WORDSTAR е DISPLAYWRITE 


Here at Compusat we meet the demand for comprehensive, 3.2 w/GWBASIC $75 
professional personal computer training. Sign up today! 31 35 


TERM 
WE ACCEPT КЕЧОО. ORDERS, CASH, CHECK, n 
MONEY ORDERS AND MAJOR CREDIT CARDS. а m 
PRICES ARE SUBJECT TO CHANGE AND DO NOT " 


DEDERIS [em c m. Visit our newest location: Ap Compusat 


12824 Inglewood Ave. / Hawthorne, CA 90250 Computer Services Advanced Technology 


MONITORS 
Color RGB (Hi-Res) $289 


SAMSUNG 
Flat-Screen (Mono) .... $ 99 
CD-1452 (EGA) 


PRINCETON 
Max-12 (Mono) $169 
HX-12E (EGA) 


TAXAN 
1124 (Mono).......... $119 
T720 (RGB) 


NEC Multisync 
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WordPerfect 
Now Easy To 


Learn 


Hands On Learning 
Holds Interest, Saves 
Time and Money 


"It's amazing” says one manager at an 
east coast pharmaceutical company, 
"employees using the learning disks get 
so involved they stay after hours. You 
just can't walk away from it". А patent 
lawyer liked it so much he bought a 
copy for his mother. 

Novices Become Experts 
WordPerfect users need help getting 
started. The All-Hands-On Learning 
Disk is a private tutor for WordPerfect 
users: it provides complete, in depth 
training in all WordPerfect's capabilites. 

Learn By Doing It Right 


Career Advancement 


+ | 
A 


Training News: Hands On Learning 


Hands On Learning Corporation can teach you C from your TV screen 


Learn C by Video 


Тһе Learning Disk works directly with | Boosts Earnings — Now 


WordPerfect. Itis not a simulation. 
By doing real work correctly the first 
time, learning time 15 dramatically re- 
duced, while retention is improved by as 
much as 300%. 

The Best Way to Learn 
PC Magazine calls the Learning Disk 
“more thorough, more interesting, & 
more enjoyable than the others.” It's the 
fastest and best way to learn WordPer- 
fect. And the training experts who de- 
signed the disk are so confident of its ef- 
fectiveness that we offer a 30 day 
Money Back Guarantee. Order now. 
Send in the coupon below or call 
800-537-0040. 


Network versions and site licenses are available. 
Please call for more information. 


for WordPerfect version 4.1 or 4.2 for $79 
ljus $3 shipping/handling. - - 
| 


jName 


‘Company. 


[ 

і 

| 

! 

| 

l Address | 
І ! 
(City State Zip... | 
IPhone l 
І | 
| 

| 

| 

і 

| 

| 


ІСһеск enclosed | | Visa 


| | MC[] 
| 
[Сага # 


PUES 
jExpiration Date 


(CALL 800-537-0040 
¡Hands On Learning Corporation 
| Three Courthouse Lane - Dept. Вб 
L Chelmsford, MA 01824 


320B-10 BYTE = JUNE 1987 
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“It's fantastic!” says Barry Pronk, now 
a systems programmer at a Miami 
optical firm. “I couldn't afford $1000 
for a week-long C course, and most 
books on C left me cold. But the C 
Video Workshop, helped me to round 
out my programming background.” 
The Developers Choice 

C Language is the choice of software 
developers around the world who like 
its power and portability. But new C 
programmers often hit snags getting up 
to speed because C can be tricky to 
learn. 

Learn at Home or Work 


Now finally, the All-Hands-On СГ 


Video Workshop makes it possible for 
you to learn C language at home or at 
work, quickly, economically, and 
enjoyably. The All-Hands-On C Video 
Workshop contains six one hour 
modules that capture the essence of a 
5-day C Language course. You will 
learn all features of C from operators 
and expressions through pointers and 
structures. 

The Corporate Standard 

The C Video Workshop is in use at 
hundreds of corporations like DEC, 
IBM, and Lotus. They find it to be the 
most comprehensive C course ever, 
and the first video package 
programmers like enough to finish. 
"This production is educational and fun 
to watch. Other video courses just left 
our staff yawning.", says one training 
manager. 


Acclaimed Video Course Speeds Learning And 


Available for Rent 


Great Student Materials 
Previously only available for sale, the 
Workshop is now offered for use by 
individuals on a rental basis. Tuition 
for the Workshop is $99.95. The 
tuition includes the rental of the course 
for two weeks, and a set of student 
materials containing Learning to 
Program in C by Dr. T. Plum, the C 
Video Workbook and the C Video 
WorkDisk - all of which are yours to 
keep. Order now! 

Call 800-537-0040 or send in 
the coupon below. 

Purchase option also available - call for more information 


| kit in VHS Г) or Beta C] format. The 


2 
Send me the All-Hands-On C Video rental 


| tuition is $99.95 plus $12 shipping/handling ! 
and includes two week tape rental plus stu- | 


dent materials(Student materials are mine 
to keep). 
Name 


| Address 


S 2; 


! Рһопе 
| 
| Check enclosed| |Уіза | ]МС | ] 


| City 


| Card Number. 


l Expiration Оа{е— 


| Hands On Learning Corporation 

| Three Courthouse Lane 

| Пері. В5 
Cheimstord, МА 01824 


All-Hands-On, WorkDisk, 4 Leaming Disk are trademarks of Hands Оп Learning Corp. 
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Buy dBASE II+ 


Get dBook Free! 


н ASHTON -TATE 


dBASE IIT PLUS _ 


Tedmamampmewmedi 00 


Buy the World's Best И. Relational Data Base 
from your Best Software Source, and get your choice 
of one of these books, absolutely free! 


Advanced Programmer's Guide 
Featuring dBASE III and dBASE II 


By Luis Castro, Jay Hanson and Tom Rettig 
Suggested List Price $28.95 


A technical reference for 
intermediate and advanced 


|| programmers familiar with | 


dBASE?. Authored by the 
Ashton-Tate® Software 
Support Center and 
independent dBASE 
consultants. Contains over 
650 pages on debugging 
techniques, subroutines, 
structured programming, 
terminalcodes, reserved 
words, and much more. 
Consistently hailed as the 
most comprehensive 
dBASE programrning 
book available. 


dBASE Ш PLUS 
PROGRAMMING 


a FIPS & TECHNIQUES, 


dBASE III PLUS Programming: 
Tips and Techniques 


By Cary N. Prague and James E. Hammitt 
Suggested List Price $19.95 


Filled with programming 
routines, applications tips, 
and techniques, this is ап 
ideal book for new users of 
dBASE III PLUS as well as 
dBASE veterans. Look for 
tips andtechniques on 
dBASE III PLUS 
commands, database 
management, menu 
systems, screen 
programming, applications 
development methods, 
and more. 


“То Order Call Toll Free 800-227-4587e 


eFor Information On Corporate Accounts Call 800-872-2667 (US) « 800-225-9273 (СА)* 


$394 \ 


( 800-SOFTWARE 


„940 Dwight Way, Berkeley, СА 94710 « 415-644-3611» 


11645 Wilshire Blvd., Los Angeles, CA 90025» 213-820-8009* 


Inquiry 426 


Ashton-Tate, dBASE, dBASE ІІ, dBASE 11! and dBASE III PLUS are registered trademarks of Ashton-Tate 
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Limited Edition BYTE Collector Prints 
——— 


flawless art prints, each individually e and numbered, and 
part of an edition strictly limited to 1000 prints. Each is printed 

on 16" x 20", museum grade acid-free stock to ensure brilliance 

and flexibility for decades to come. The color separations for 

/ | these sumptuous prints are made directly frorn the original 

› { |! paintings, helping to guarantee accurate reproduction. Robert 

А 1 | Tinney himself personally inspects, signs and numbers each 
VAL individual print, along with a Certificate of Authenticity which 
u$ certifies the number limit and the destruction of the press plates. 


The price of these beautiful limited editions is just $55, or $45 
each if you order two or more. Your prints will be shipped flat 
via UPS Blue Label (2-day delivery), and carry an unconditional 
30-day guarantee. VISA, MasterCard or AmEx orders may call 
1-504-272-7266 daytime or evenings. Order now! 


Intelligent Reflections 


- YC ШЕШ 
2 z ‘ir ORDER FORM a 
I [f Ae me the following P ints at $55, or $45 each for 2 or more. 
Title and # Amount 


ШЕ 


$4 postage & handling ($15 ae $ 


€ 4^ 9 5 


O 1 have enclosed chach or order to Жер t Tinney С арһісѕ, 
ГІ Please send my СОО. (UPS — include street peto з 
Г) Bill my O VISA MastoiCar Г] American Express account, 


‘Expires: 


pee ae Breetnroogn 


ii i i ==" fi ieee a 3j 
ен — — ee — A—— Á—— -— —— 


Шу ее €— nÓ—Ün€ I Zip: 
ғ” ” = c еті а = ~ I 


ROBERT TINNEY GRAPHICS 
T ы. с.” tt x | O Please send me your 6 1854 М. Pameta Dr. 
#С #0 L FREE color brochure. Baton Rouge, Louisiana 70815 


Limited Edition BYTE Covers 


Captivating 16” x 20” Prints 
of Byte’s most popular covers! 


Imagine your favorite Byte covers as exquisite limited edition prints, 
attractively exhibited in your office or study! Only 1000 (or less) of 
selected Byte covers are issued every year, and each is personally 
inspected, signed and numbered by artist Robert Tinney. 


The color separations for these fine prints are made from the original 
paintings, thus ensuring the utmost in color fidelity. The printing stock is 
a museum quality acid-free paper produced especially for its 
permanence. Accompanying each beautiful art print is a Certificate of 
Authenticity, also bearing Tinney's personal signature, which certifies 
the edition limit and the destruction of the press plates. 


Prices for these investment quality prints are extremely reasonable: only 
$55 for prints such as you see pictured here ($45 each for two or 
more), and even less for smaller prints also available. If you would like 
to consider an investment in one or more of these marvelous pieces, 
use the coupon below to send for our free color brochure. Or call 
1-504-272-7266 daytime or evenings. 


р Yes! Send me your FREE color brochure. | 


Сің:...----------бізіс., Дір: 


ROBERT ТІММЕҮ GRAPHICS 
Е ! 1864 М. Pamela Dr. 
( «^ Baton Rouge, LA 70815 


ы > 


Shown here is Print ЖА, 


(not included). 
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Professional Print Spooling Software 


COMPUTE WHILE 


YOU PRINT! 


PrintQ- 


FINALLY, A REAL MAINFRAME PRINT SPOOLER 
FOR YOUR IBM PC OR COMPATIBLE 


If you spend part of your PC 
time running applications. Part 
of it printing. And a lot of time 
waiting... 

Imagine a program that prints 
up to 10,000 pages while you run 
applications. 

PrintQ does that. And more. 
It’s the first really complete 
print spooling subsystem for 
your РС. And your biggest time 
saver ever! 


HOW PrintQ WORKS 


Run your application programs 
as usual, but instead of stop- 
ping after the print command, 
keep right on computing! 
PrintQ intercepts the docu- 
ments bound for the printer, 
spools them to disk, then prints 
them according to your com- 
mands. 


NOT COPY 
PROTECTED 


For users of IBM, 
PC, AT, XT, PCjr and 


Dealer Inquiries Invited 
Corporate Licensing Available 


Inquiry 442 


most IBM compatibles. 


hiner Desc m 


| 
FENT кешен 2 а 
tee here Е-Е {н ыы аз Pd 


Coes eet Bee Бы cms Шіз- Non Eire me 
Tat Жез Bote Gee „ы 


“Pop up" status display lets you monitor and 
control document printing at any time. 


WITH PrintQ YOU CAN... 


° Re-start printing from any page. 

е View documents on screen with 
or without printing. 

e Print up to 255 copies auto- 
matically. 

e Save reports for reprinting. 

e Minimize form changes. PrintQ 
groups similar documents. 

е Print in order of priority. 

e Simplify forms alignment. 

e Work while printer is down. 

е Copy reports to ASCII files. 

e Control from within a batch file. 

° Use any printer (including laser). 

е Мо program modifications re- 
quired. 


... AND MUCH MORE. 


“Using PrintQ could become 
very addicting, and users may 
never want to go back to ordin- 
ary printing again.” 


— PC Week 


FULLY GUARANTEED 


Use PrintQ. If you're not con- 
vinced PrintQ saves time, in- 
creases productivity and en- 
hances printer function, return 
it within 30 days for a full re- 
fund. 


Order now and you'll receive 
the PrintQ disk, complete easy 
to understand documentation, 
and the Quick Start Card which 
will have you reaping the bene- 
fits of PrintQ in seconds. 


Call toll-free or mail 
the coupon to order now. 


1-800-346-7638 


Іп New Jersey Call 
201-584-8466 
Same day shipping 
on phone orders 


r === Е software Directions, Inc. 1572 Sussex Turnpike, Randolph, NJ 07869 


YR S Rush me PrintQ for just $89, which includes postage and handling (Canada — 
ә add $10; Foreign — add $20). If I'mnot convinced PrintQ savestime, increase- 
es productivity and enhances printer function, I'll return it within 30 days for a full refund. 


Name 


Company 
Address 


City llc  — ÁÉÁÉÉ Віаіеё 


О Visa 
Acct. No. 


Signature 
BY 6/87 


Г] MasterCard 


[3 AmEx. 


Exp. date L Д 


Рһолей 
NJ residents add 6% sales tax. 


IBM is a registered trade mark of International Business Machines Corporation. 
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TURBO XT 
5419 


е 256К MEMORY 
(EXPANDABLE TO 640K) 


е ONE 360K FLOPPY 
e 150 WATT POWER SUPPLY 
e AT STYLE CASE W/SPEAKER 
• 4.7118 MHZ CLOCK SPEED 
e 8 EXPANSION SLOTS 
e AT STYLE KEYBOARD 
е HARD DRIVE, POWER, TURBO LED’S 


SOFTWARE 


WORD PROCESSING 


DISPLAY WRITE |У.................... $335 

| MICROSOFT WORD 3.1 O 250 | 

| MULTIMATE/AOVANTAGE ... ......... 239/299 
PFS PROFESSIONAL WRITE..............115 
WORD PERFECT ,...................... 209 
WORDSTAR/PRO PAK. ........... ... 179/239 

| WORDSTAR 2000/2000 PLUS . ........ 245/289 

| DATABASE MANAGEMENT 

| dBASENIPLUS.............. TUN $409 


KNOWLEDGEMAN/2 .,,...........»-...309 
PFS PROFESSIONAL FILE .,.............145 


IL PARADOX, ао а wr 395 
В: BASE 5000/SYSTEM У............ 235/359 
REFLEX M M ARM 
DATABASE MANAGEMENT ADD-ONS 
 ПРРЕН сыла ЕТТЕН ҚЫТ, 44 $349 
EXT REPORT WRITER . En xe 
QUCKCOGE | e eee eae te ae .....149 
QUICK ВЕРОВТ........................145 
ОШІСКӘШУЕН,......................... 319 
SPREADSHEET/INTEGRATED 
ЕНІПТІ; ыу srt ca ды TO. $69 
ENABLE: aec i rubus aces oria es P cid 345 
FRAMEWORK ||....._............ ..... 419 
LOTUS 12-3 .......?/.......... ҚБА ор ры 319 
MIRCROSOFT MULTIPLAN ,...... S 119 
PFS FIRST CHOICE .....,....... ать 95 
ries IV (NEW) .................. 225 
ЗҮМРНОМҮ...................... ye 449 
SPREADSHEET ADD-ONS 
HAL ааа $109 
LOTUS REPORT WRITER ... ............. 99 
ШОКЕ FOR 1-2-3.,......... Әтеке І 2 
ERREADSIEET AUDITOR................. 95 
GRAPHICS 
CHARTMASTER ....................... $215 
DIAGRAM МА5ТЕВ..................... 195 
ENERGRAPHICS (NEW) .,............... 309 
FREELANCE PLUS . .. ees sase -349 
HARVARD PRESENTATION ......... КАКА. 249 

| MAP МА5ТЕВ.........................229 

| EIN MASTER iuc enc ағы дан e 149 
САП/САМ 

I| GENERIC САП....... ue -............. $79 
PRO DESIGN Il nannan uero mms 179 
FIRST DAD ЕРИ с E AE 39 

| LANGUAGES 
(MS) BASIC COMPILER ................ $255 
(MS) C COMPILER (4.0)................. 219 
(MS) COBOL COMPILER ......... ...... 425 
(MS) FORTRAN COMPILER .............. 219 
LATTICE C COMPILER .................. 249 
(MS) MACRO ASSEMBLER . , TEE 

| | 9 PASCAL COMPILER................ 183 


POLICY: Add 3% (minimum $7.00) shipping and handling. Larger 
shipments may require additional charges. Personal and company 
checks require 3 weeks to clear. For faster delivery send cashier's 
check or bank money order. Add 3% for COD deliveries. California 
residents add 629a sales tax. All prices are U.S.A. prices and are 
subject to change and all items are subject to availability. Detective 
software will be replaced with the same item only. Hardware will be 
replaced or repaired at our discretion within the terms and limits of 
the manufacturer's warranty. We cannot guarantee compatibility. Ail 
sales are final and returned shipments are subject to a restocking fee. 
IBM, Compaq, AT & T, Toshiba and NEC are trademarks of their 
respective companies. 
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IMSI MOUSE 
589 


е OPTI-MECHANICAL 
е 3 BUTTON • 200 D.PI. 
е MICROSOFT COMPATIBLE 
е BUNDLED W/DR. HALO II 


MORE SOFTWARE 


LANGUAGES (Cont'd) 

(MS) QUICK BASIC 

TURBO C/BASIC 

TURBO PASCAL (PLUS BCD & 8087) 
PROJECT MANAGEMENT 

HARVARD TOTAL 2 

MICROSOFT PROJECT .....- 


| SUPER PROJECT PLUS 
| FINANCIAL 


MANAGING YOUR MONEY ..... ТІ 
DOLLARS № SENSE......... ...... 


| ACCOUNTING 


COMPUTER ASSOCIATES ....LOW PRICE CALL 
19 | 


OPEN SYSTEM (3.0) 
MISC/UTILITIES 
CARBON COPY 


COPY Il PC 

CROSSTALK XVI 

FASTBACK . 

MICROSOFT WINDOWS 

NORTON COMMANDER.............. T 
NORTON UTILITIES . 


SMART COM 1 
SUPERKEY 


STORE HOURS: 
MONDAY - FRIDAY 10 - 6 SATURDAY CALL 
ORDER LINE HOURS: 
MONDAY - FRIDAY 8-6 SATURDAY CALL 
STORE ADDRESS: 
20655 S. WESTERN AVE., #104 
TORRANCE, CA 90501 


AT & T 6300 «. BRUM... o Eee 1299 
COMPAQ DESKPRO 286/386 

ГРОНТАВГЕ [| llis usce n bns CALL 
[BMIXT. ..- PRON. oo ала ақыт $1050 
IBM AT 68 РАОМ ........,........: 2500 
IBM АТ 339 ЖОМ ................. 4200 
МЕС MULTISPEED PORTABLE ,,......... 1395 
TOSHIBA 1100 PLUS .................. CALL 
TOSHIBA IUD... аа жу ей зды 2895 

| А5Т 286. 5 ..AS LOW AS 1550 


MODEMS 


HAVES ао е Tr зал, “БАШ: 
МІСЕКТ POCKET MODEM ЕР CALL 
US ROBOTICS 1200 Ї\Т................ $109 
US ROBOTICS 2400 МТ................. 189 
ANCHOR AUTOMATION 1200 ІМТ.......... 109 
ANCHOR AUTOMATION 1200 EXT 119 
ПР-САУЕНМЕТІ ыр іі ұта $1795 
ЕРӘШПМЫҒАБО:; 35 уне ШИЫР»! 399 
EPSON ^os cce 00. 949 
TOSHIBA ЕХ800/1000.................. CALL 
TOSHIBA P321/P321 SL ............. 909/529 
OSHABA POON ае ea ehe nacen s 975 
DITIZEN.MSP ЮО eerie. eiat 295/395 


NOW FREE PRINTER CABLE W/PURCHASE 


MONITORS 


MITSUBISHI EGA .............. ТӨРТ CALL 
NEC MULTISYNC.... .. .... . . . ..55% 
PRINCETON GRAPHICS ` 22400... САЦ 
SUNY. ЕВА аре ucc CALL 
TAXAN..,.. . .. s.» a. s: t 
FUJITSU 360K DS/DD. . . . . $85 
IRWIN 110 10MG TAPE BACKUP .. ... ..319 
IRWIN 120 20MG TAPE BACKUP . . 419 
SEAGATE ST 225 W/ CONTROLLER ..339 
SEAGATE ST 238 W/ MORIR ER ..899 
SEAGATE 4038...... .... 039 
SEAGATE 4051 . — Pom CALL 
TEAC 360K 05/00 .. pow MB 


WE CARRY TOO MANY ITEMS 
TO LIST, PLEASE CALL FOR A 
QUOTE ON ANY ITEM. 


(213) 618-8864 


OUTSIDE CALIFORNIA 
| CALL 800-482-3325 


Inquiry 443 


EXTRA! EXTRA! combines the solid AT-level performance of 
the KAYPRO 286i and laser-jet PAGE PRINTER H with Ventura 
Publisher — the proven leader in desktop publishing software. 


Get the extra advantage with EXTRA! EXTRA! from Kaypro. 
The only desktop publishing system that’s complete, integrated and 
turn-key ready. Polished, professional documents produced quickly 
and at a fraction of the cost of printing and graphic design. EXTRA! 
EXTRA! Desktop Publishing. Learn all about it at your authorized 
EXTRA! EXTRA! Kaypro dealer. 


== === 
-— -— шшш ^ — $m ыш 

C OM PUTER S 
The Futur Built іп 


| 
: 


Kaypro's Commercial Leasing Kaypro's Revolving Charge Plan 


| 
і 
wd. 


ont aa 7 >". 
San Diego San Diego San Bernardino Garden Grove La Crescenta 
Phase 5 Computers, Inc. Byte & Floppy Computers, inc. Computer Nook Computer Applications — Basic Computers 
940 University Avenue 9870 Hibert Street 965 South “E” Street 12792 Valley View 3132 Foothill Blvd. 
619-298-0705 619-271-0611 714-381-3446 714-891-2001 818-957-4515 
Inquiry 439 Inquiry 428 Inquiry 431 Inquiry 430 Inquiry 427 


Trademarks: IBM, AT, International Business Machines, Inc.: Ventura Publisher, Ventura Software, Inc. 


Computer 
Program 
You 

Need 


THE COMPUTER CHRONICLES, THE 
ONLY NATIONAL TELEVISION SERIES 
AIMED AT COMPUTER USERS, OWN- 
ERS, EDUCATORS AND COMPUTER 
INDUSTRY PROFESSIONALS. NOW IN 
ITS FOURTH SEASON ON PUBLIC 
TELEVISION. 


CO-HOSTED BY GARY KILDALL AND 
STEWART CHEIFET, WITH COMMEN- 


TATOR GEORGE MORROW, THE | 

COMPUTER CHRONICLES KEEPS YOU OH PS Ere сең рим 
а ОМ Map EVER CHANG- TOPICS THIS SEASON INCLUDE: 

DOLO OF COMES TING. EDUCATIONAL SOFTWARE « RISC + UTILITIES 

THE COMPUTER CHRONICLES, PRO- DESKTOP PUBLISHING - GUIDE TO MACROS 
GRAMMED WEEKLY BY COMPUTER | RAMRESIDENTSOFTWARE + ON-LINE DATA BASES - MODEMS 
PROFESSIONALS FOR COMPUTER PROJECT MANAGEMENT SOFTWARE - CD-ROMS 
USERS. ARTIFICIAL INTELLIGENCE - PERSONAL CAD 


PLUS... 


The Computer Chronicles is RANDOM ACCESS 

funded by Leading Edge A WEEKLY NEWS SEGMENT DESIGNED TO KEEP YOU IN- 
and McGraw-Hill FORMED ABOUT THE LATEST DEVELOPMENTS IN THE COM- 
BYTE magazine. PUTER INDUSTRY. 

The Computer Chronicles on PBS is a co-production of WITF/Harrisburg and KCSM/San Mateo. 


LEADING EDGE 
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BYTE OW DISK IN USA: OUTSIDE USA: 
З "e. Single Annual Single Annual 
Please send me single disks in Month Subscription Month Subscription 
the format checked for the (one disk) (13 disks) (one disk) (13 disks) 


following 1987 issues: 


LISTINGS 


Г] January Г] August a inch: О 5895 0 $6995 | 0 $10.95 ГІ $89.95 
[] February [] September i n (Save $46.40) (Save $52.40] 
Yí UR WAY! L] March U October П Kaypro 2 CP/M 
| m О April [] November О Tandy Mod 4 
О May О December О MS-DOS 8 Sector 
It's easy. Now there are О June О ІВМ PC Issue | О TI Professional 
three ways to get source- О July 


3% inch: Г] $9.95 O $79.95 О $11.95 (159995 


code listings that go with 


| | з 4" О Apple Macintosh (Save 549.40) (Save $55.40) 
— Disks of listings for December | . 
BYTE articles . on disk, 1985 and all 1986 issues are О Atari ST 
in print or on line. available at the prices stated at Г1 Amiga 
the right. Please mark the O HP 150 
appropriate format and note O IBM PS/2 


the issue date below. 


LISTINGS ON 
DISK BYTE listings on 


disk are right for you if 
you want to compile or 


O $9.95 O $79.95 
(Save $49.40) 


О $11.95 О $99.95 
(Save $55.40) 


Month 


run programs quickly. ІМ PRINT 1987 Supplement Issues 1986 Supplement Issues ғо: 
Disks are now available IN USA: IN USA: T 
by annual subscription as 1987 Annual C] January through March 1987 for C] January through June 1986 for 
2" : H | ae 1 ирилик o ici yes h June 1987 f o e k: Е h September 1986 
offers listinas in “2: pril through June or on- uly through september 
ОБВЕС ж а Subscription Rates ly 56.95. for only $6.95. 
| Г] July through September 1987 О October through December 
IN USA: for only $6.95. 1986 for only $6.95. 
= 5. О October through December C] 1986 Annual Subscription for 
LISTINGS IN ave ww eol 1987 for only $6.95. only $18.00 (Save $4.85). 
PRINT TE OUTSIDE USA: OUTSIDE USA: OUTSIDE USA: 
This print sup- 2. C] January through March 1987 for C] January through June for only 
plement contains source- i only 97.95. 59.95. 
соде listings described in О April through June 1987 for on- Г] June through September for 
the issues of BYTE гае nh 
| Г] June through September 1987 O October through December for 
for only $7.95. only $7.95. 
Г] October through December (О 1986 Annual Subscription for 
LISTINGS FROM 1987 for only $7.95. only $2100 (Save $4.85). 


BIX (BYTE Information 
Exchange) By joining 


BIX, you can download COMBINED DISK IN USA: OUTSIDE USA: 


Annual Subscription Annuat Subscription 


BYTE source-code AND PRINT (13 disks & 4 Issues] (13 disks & 4 Issues) 

listings at standard В!Х 5% inch: Г] $84.95 O $104.95 

rates. See BIX informa- SUBSCRIPTION O IBM PC (Save $59.20) (Save $69.20) 

tional ad listed in Reader eee 

service index in this Bundled together, О Tandy Mod 4 

issue. giving you the [] MS-DOS 8 Sector 
| Я O TI Professional 

convenience of disk- 
based source-code plus 


3% inch: O $94.95 O $114.95 


О Apple Macintosh (Save $62.20) (Save $72.20) 
ҒХ. the ease of reference of | O Atari ST 
rint. [] Amiga 
ФА р О HP 150 
C] ІВМ Р5/2 


ORDERING 1 
ave : ave . 
ORDERING CALL 


TOLL FREE: JUNE 1987 


© Мате Н О Check enclosed 

800 2 3 5485 (1 MasterCard 
дез Г] VISA 

Call: М-Е 8:30 a.m. to City States 2р Г] U.S. Funds enclosed (if ordering 

4:30 p.m. Eastern Time from outside the U.S. please remit in 
County or Parish — — County TRE P U.S. funds drawn on a U.S. bank. 

Thank you.) 
(603-924-9281 for New 
Hampshire residents) Credit Card # —_————_—. 


Е Exp. Date _ Signature... Date 
For credit card 


—— я, я 
orders only. Please allow 4-8 weeks for delivery. Б VIE Hi è 


FOLD 


HERE 
NO POSTAGE 
NECESSARY 
IF MAILED 


IN THE 


UNITED STATES 


BUSINESS REPLY MAIL 


FIRST CLASS MAIL PERMIT NO. 10 PETERBOROUGH, NH 


POSTAGE WILL BE PAID BY ADDRESSEE 


BUTE Listings 


One Phoenix Mill Lane 
Peterborough, NH 03458-9990 


FOLD 
HERE 


APPLICATIONS 


ONLY 


I was originally going to title 
this month’s column “Mostly 
MS-DOS” because two of the 
three products evaluated run on 
IBM PC-compatible machines, 
and I haven’t been finding much 
of note in the DOS world to rave 
about recently. But the first package, VP- 
Expert, is classy enough to deserve its 
own headline. Maybe I'll use that 
"Mostly MS-DOS" head when I start 
getting tons of programs that take advan- 
tage of the real power of the Intel 80286 
and 80386, but I'm not holding my 
breath. 


AI for Everyone 

For a while there, if you bought an expert 
system development package, you had to 
have it delivered by armored truck; pro- 
grams started at two grand a pop and went 
from there through the roof. The more 
expensive products threw in a week or 
two of training for your personal knowl- 
edge engineer, but that was little solace. 
You couldn't fool around with artificial 
intelligence unless you were a reviewer, a 
LISP or Prolog programmer, or a multi- 
millionaire. True, AI techniques were 
incorporated into programs like Syman- 
tec's Q&A and Lotus Development's 
HAL, but you were kept pretty far away 
from the guts of the programs. 

VP-Expert (Paperback Software, 
$99.95) strikes me as the first develop- 
ment package that has a chance to gain 
widespread public acceptance for micro- 
computer expert systems. The company 
has enough marketing and distribution 
muscle to get the product into circulation 
(muscle that earlier efforts have lacked), 
and VP-Expert is inexpensive enough to 
be purchased as an experiment. And it 
seems to be as powerful as competitive 
products costing thousands of dollars 
more. 

So what exactly is an expert system? 
It's a collection of rules for analyzing 
data in much the same way a human ex- 
pert would interpret it. An expert system 
is designed with a specific goal in mind, 


Al, AI, Oh! 


Ezra Shapiro 


VP-Expert is an 


inexpensive expert-system program 


that actually works 


like diagnosing a malfunctioning com- 
puter or suggesting the appropriate wine 
to drink with dinner. You enter what you 
know about a problem, and the expert 
system matches your information against 
its rules. If it can guide you to a solution, 
it does so, but it's "smart" enough to ask 
for more pieces of the puzzle if what 
you've provided is incomplete or incon- 
clusive. The rules are merely a list of log- 
ical operations of the IF... THEN 
... ELSE sort, but you can build ап 
intricate tree out of simple syllogisms. 

The heart of VP-Expert is a backward- 
chaining inference engine capable of 20 
levels of recursion. In a run-time session, 
you give it the particulars of a situation. 
The program starts with the first variable 
you fed in and tests it against the rules to 
see if it can match its goal; if it reaches a 
dead end, it backs up and tries again with 
a new branch of rules. This process con- 
tinues with each variable until the pro- 
gram reaches a conclusion. 

VP-Expert is something between a 
programming language and an applica- 
tion. You develop your rules with what is 
essentially an abbreviated language, with 
reserved words, variables, block proce- 
dures, and even a semicolon at the end of 
every line. However, you don't have to 
worry about file handling, I/O, or the ac- 
tual interface; in that regard, VP-Expert 
is a lot like dBASE. You've got a built-in 
editor (though you can write your code 
with a program editor or a word proces- 
sor in nondocument mode), a debugger 
that drops you back to the offending line 
if it spots a syntax error, and several 
forms of program tracing. When you're 
executing an expert system, you can stop 
the engine and ask it why it's doing some- 
thing, and it will display the rule in ques- 
tion. You can even have it prepare a visu- 


al display of the route it took to 
reach a conclusion, in either 
text or graphics. 

The program interfaces nice- 
ly with VP-Planner, Paper- 
back's spreadsheet, and VP- 
Info, the firm's database 
manager. VP-Expert can also make use 
of data files that follow either the .WKS 
(Lotus 1-2-3) or the .DBF (dBASE II or 
IIT) file format. 

Therein lies much of VP-Expert's 
strength. If you can write generalized 
rules for your expert system, you can 
keep your specifics in a database or 
spreadsheet, thereby breaking your ex- 
pert system into a “гше base" and a 
"knowledge base." When the expert data 
changes or grows, you don't have to wor- 
ry about recoding your entire rule struc- 
ture; you can just edit your database. And 
as VP-Expert itself can modify an exter- 
nal knowledge base, you can build a sys- 
tem that "learns": If you enter a set of 
conditions outside the program's experi- 
ence, it can query you for more informa- 
tion and build the new case into its knowl- 
edge base. 

VP-Expert gives you more latitude 
than one definite answer per question. 
“Plural variables" let the engine list all 
the possibilities that fit your query rather 
than stopping after it hits the first match 
in the knowledge base. You can also at- 
tach a "confidence factor" from 1 to 100 
to any rule or variable, either in the ex- 
pert system itself or as part of your run- 
time query. À high confidence factor 
indicates absolute certainty; the lower the 
factor, the less definite the conclusion. 

VP-Expert will compute the overall 
confidence factor for any answer it gener- 
ates, so you're not bound into a com- 
pletely deterministic system. Although 

continued 
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If constructing an expert 
system from scratch 
strikes you as too much 
work, VP-Expert has a 
shortcut method 

of creating a rule base. 


confidence factors are not true probabil- 
ities—they're merely a statistical repre- 
sentation of likelihood—you can get a 
good feel for the applicability of any an- 
swer the program derives. 

If constructing an expert system from 
scratch strikes you as too much work, 
VP-Expert has a shortcut method of 
creating a rule base. You can develop a 
table of examples using the editor (or a 
program that generates pure ASCII, 
.DBF, or .WKS files) and have VP-Ex- 
pert induce a set of rules from the data. 
You'll find that youhave to edit the result- 
ing rule base—to rephrase the questions 
the program asks the user at run time, 
format nice-looking menus, and so on— 
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but you can avoid having to develop the 
basic logic. 

The documentation that comes with 
VP-Expert is top-rate. I read 200 pages of 
it before loading the program for the first 
time, and I found it to be as good a tuto- 
rial as I’ve seen іп a while. There's also a 
full command-by-command reference 
section that makes terrible reading but is 
extremely useful when you're trying to 
use the product. There are quite a few ex- 
amples of small systems on the disk, 
keyed tothe tutorial. If you wantto see an 
example of a big system, the package's 
help program is nothing but an expert sys- 
tem developed with VP-Expert. You can 
dissect and modify it if you like. 

That's about it for the product descrip- 
tion. I spent a couple of weeks playing 
with VP-Expert, and it performed exactly 
as advertised. The interface was clean, 
and I had no trouble running the sample 
files and building little expert systems of 
my own. However, I had neither the time 
nor the presence of mind to construct a 
large expert system, which is the real test 
of a program like this. I suspect that the 
use of database and spreadsheet files will 
make large systems possible, and also 
rather quick, but I can't make that claim 
from personal experience. 


Ido wish Paperback had included even 
more examples on the disk and a section 
in the manual suggesting possible uses for 
the program. This is a class of software 
unfamiliar to me, and I would have appre- 
ciated more guidance. My only objection 
to the program is that many of the sample 
expert systems deal with food choices; I 
kept wanting to leave the computer and go 
fix myself a snack. 

The $99.95 buys you a copy-protected 
disk; another $10 (plus a signed license 
agreement) gets an unprotected disk. If 
you develop an expert system you'd like 
to sell to the world, you can purchase un- 
limited distribution rights to a run-time 
version of VP-Expert for $500. Copies of 
the run-time program can be had for $10 
to $4, depending on quantity, so you can 
run your expert system on several ma- 
chines within your company. The run- 
time package includes an encryption util- 
ity, so nosy users can't mess with either 
your program or your data files; a wel- 
come measure of security. 

I am extremely curious to see what 
people do with this product. Will they 
construct expert front ends for traditional 
databases? Develop and market true ex- 
peit systems? Or will they just let it 
gather dust on retailers’ shelves? I have 


THIRD GENERATION PROGRAMMERS FROM o 


СТЕК MODEL 9000 (E(E)PROM/MPU PROGRAMMER 
If time is money, then let us save some for you. The new model 


sonality modules. 


TEK 


(EEPROM/MPU PROGRAMMER 

The standard by which other programmers are judged. 
With thousands in the field, the time proven 7228 has 
become our most popular programmer. Intelligent al- 
gorithms standard. Programs a 2764 in one minute. Sup- 
ports devices thru 512K. mpu's. eeproms, cmos. NO per- 
price $599. 


, INC. 


9000, using its quick pulse algorithms, can program a 2764 in 
10 seconds. The 9000 offers higher performance than the 
competition has even begun to think about. Baud rates to 
57.600. Supports thru 1024K standard, 8 meg wordwide 
parts with adapter, Cypress proms, mpu's. NO personality 
modules. As with our other programmers, RS-232, ASCII 
data formats, and flexible handshaking make the model 
9000 compatible with virtually ату computer. 


Introggmory price $749 


MODEL 7965 GANG (E)EPROM/MPU 
PROGRAMMER 


.. The 7965 can program eight 2764's in опе 

, minute using intelligent algorithms. Stan- 
dard support thru 512K, eeproms, cmos, 
mpu's. А must for production environ- 
ments. Available in stand alone configura- 
еліге ЖӨЛЕК CoA PES аз $ 979 
or with RS-232 interface for... $1099 


amd E RICE Pr ене... ті. 
Single Board Computer 

Model 2010 

е 64to 256K bytes dataor program ram. 

* Use 2764 or 27512 eprom or eeprom 

program memory. 

Uses single ended 9V (à 500 ma supply. 

Use 8031, 8032, 8751, 8752 mpu. 

40 BIT programmable I/O lines. 

Expansion interface connector. 

Baud rates to 57,600 baud. 

Built in 5 volt regulator, 

Built in rom monitor. 

Small — 3.5 x 7 inches. 

8052AH basic option with EEprom 


ONLY $299.00 WITH MANUAL 


NEW "PX,XT, AT" PRODUCT 
8 PORT RS232 BOARD — Completely DOS 
compatible. Satisfaction quaranteed. Call and 
ask about this new board. 


$495.00 


DEVELOPMENT HARDWARE & SOFTWARE 
Drawer 1346, Bay St. Louis, MS 39520 U.S.A. 
MS & Technical Support 1-601-467-8048; TELEX 315814 (GTEK UD) 


ORDER TOLL FREE 1-800-255-GTEK (4835) 


СТЕК. PALASM, CPM, MS-DOS, PC-DOS, 1515. TRSDOS, & CPEmulator are registered trademarks 
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absolutely по idea. Is the world ready for 
low-cost AI? Time will tell. 


Paint Wars 

Well, I should have known. When І wrote 
in my February column that Graphic- 
Works and SuperPaint are complemen- 
tary products that are both worthy succes- 
sors to MacPaint, I had a sneaking hunch 
that they'd become head-to-head compet- 
itors eventually. Sure enough, the two 
products are now borrowing from each 
other like crazy. If this keeps up, they ll 
be identical before too long, and you'll 
have to base your decision on price and 
support rather than on features. 

Right now, they're still leapfrogging 
each other—one package gets ahead for a 
few months, then a new version of the 
other jumps out in front. АП this is hap- 
pening so quickly that I doubt I'll be able 
to keep up, and my lead time is relatively 
short; I write these columns only about 
three months before they appear in print. 
So I'm hesitant to say anything extreme 
about my beta version of Graphic Works 
1.1 (Mindscape, $79.95) because Super- 
Paint is bound to catch up soon. 

I like version 1.1. As before, you get 
all the standard MacPaint features in an 
object-oriented environment. You can 
create your artwork piece by piece. When 
you overlay the pieces into a finished ar- 
rangement, you don't lose what's under- 
neath the way you do with a bit-mapped 
paint program like MacPaint. You can 
reposition to your heart's content. 
There's that incredible variable airbrush 
tool, and overlaid objects can be masked 
in wonderful ways. 

This release adds a long list of spiffy 
features to the product. You get the four 
precious ClickArt modification tools: 
free rotation (one of the biggest lacks in 
version 1.0), slant, perspective, and dis- 
tort. You now get four palettes of pat- 
terns, including laser grays, Imagewriter 
II colors, and spaces for your own cre- 
ations. GraphicWorks can import TIFF 
(Tag Image File Format) files from opti- 
cal scanners and can edit at laser-printer 
resolution. Context-sensitive tool palettes 
change depending on the type of object 
you're manipulating, which ends a lot of 
confusion. 

Nice rulers have been added, with 
sharp position arrows and a choice of 
dimensions. GraphicWorks can now im- 
port and export PICT data. Imported 
PICT files (like those from MacDraw) 
can be scaled but not edited; Graphic- 
Works objects exported via the clipboard 
move as PICT images rather than as bit 
maps, for cleaner scaling in their new 
home. А novel command lets you build 
objects as QuickDraw primitives; the ma- 
jor result of this is faster printing. 
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The product is faster than its predeces- 
sor, particularly with complicated docu- 
ments. I no longer had the feeling that I 
was always ahead of the program. The 
high-resolution editing was easy to access 
and no problem to use, though І still get a 
bit lost trying to figure out appropriate 
scaling for printing to my QMS laser 
printer. Laser printing also seemed to be 
much quicker with this version. I still 
wish that the snap grid was more flexible 
and that it could be displayed in the paint- 
ing areas instead of only on the back- 
ground page, but the rulers are a big help 
for precision. 

My favorite aspect of this package is 
still the airbrush, which can be set in 1- 
pixel increments from 1 to 96 pixels in 
diameter. The new contextual menus are 
quite good, and I had little trouble using 
the program even though they've added 
so many new features. 

Once again, I' m impressed, but I can- 
not suppress the thought that this contin- 
uing quest for power is antithetical to the 
original purpose of MacPaint. MacPaint 
was limited, and hence very frustrating 
for the dedicated graphics professional, 
but it was intuitive, simple, and fun. It 
was the program you used to show off 
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Ir cost. 


Items 
Discussed 


GraphicWorks 1.1 ........... $79.95 
Mindscape Inc. 

3444 Dundee Rd. 

Northbrook, IL 60062 

(312) 480-7667 


StarFixer 

Hard/Soft Press 

P.O. Box 1277B 

Riverdale, NY 10471 

(800) 222-9409 (orders only) 


Super Paint 

Silicon Beach Software Inc. 

9580 Black Mountain Rd., Suite E 
San Diego, CA 92126 

(619) 695-6956 


VP-Expert 

Paperback Software International 
2830 Ninth St. 

Berkeley, CA 94710 

(415) 644-2116 


Tha Hercules? Text Card is perfect for word processing, spreadsheet and 


database management for 5 big reasons. 


1. It has all the functionality of the ІВМ Monochrome Display Printer 


Adapter (MDA) Card. 


2. (t's fully compatible with all monochrome text software. 


3. The Text Card features a parallel printer port. 
4. It's Hercules quality in а half size card. 
5. It comes with our usual two-year warranty. 
And you can get all this at a perfectly 
reasonable price. 
For tha name of the dealer nearest you сай 
+800-532-0600 Ext. 602 


(а Салаба 18002230007 Йй 


Ext. 6021 


Hercules Computer Technology 
2550 Ninth Street 

Berkeley, California 94710 

Ph: |4151 540-5000 Telex: 754063 
Taerar Daar BGM Hocus Mente 


Inquiry 127 for End-Users. 
Inquiry 128 for DEALERS ONLY. 
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your Мас, and you could learn to use it in 
10 minutes. Graphic Works is getting to 
be aheavy-duty tool. That’s fine if you’re 
serious about your art, but what if you 
just want to have a good time? Maybe its 
designers should take a long look at 
Microsoft Word’s "short menu" mode 
and see if they could give Graphic Works 
a two-level interface, so that Mac graph- 
ics could again be fun for the rest of us. 


WordStar Forever 
WordStar 4.0 is supposed to arrive any 
day now, and I'm hoping ГЇЇ like it. The 


Ti HOUT T Е HIGH PRICE 
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announced list of features is long and 
commendable, so Гуе got my fingers 
crossed. However, if it isn’t up to snuff, 
I’ve got my answer. 

I’m having a delightful time with Star- 
Fixer (Hard/Soft Press, $29.95 plus $2 
for postage), which I nominate as the best 
utility product ever for WordStar 3.3x. I 
admit those are pretty strong words, but 
this collection of programs is brilliant, 
even if the concept is so obvious that 
you'll wonder why nobody ever thought 
of it before. 

Every grizzled WordStar user has had 


Microstat? has been the most popular statistics package for microcom- 
puters since we introduced it in 1978. In the past three years, Microstat 
has been requested by name on more military contracts than any other 
statistics package. When it comes to coverage, ease of use, accuracy, and 
value, Microstat is unbeatable. Just some of its features include: 


B Data Management Subsystem for file жш Does not require a hard 


creation and management. 


m Data Transformations (use existing 


variables to create new ones) 


ш Hypothesis Testing (Mean and 
proportions) 


B Three types of ANOVA 


B Simple, Multiple, Stepwise Multiple 
Regression (Can process files larger 


than memory) 
ш 1] Nonparametric Tests 


B Factorials, Permutations, 
Combinations 


B Batch or Interactive Operation 


disk to use 


B Read external files (e.g., 
Lotus, dBasell, ASCII) 


B Descriptive Statistics 

B Scatterplots 

B Correlation Analysis 

B Time Series 

B 8 Probability Distributions 
B Crosstabs and Chi-Square 
B Frequency Distributions 

B User's Manual 


Microstat is available for MSDOS, PCDOS, CP/M80, CP/M86. 
The price is $375.00. Multiple copy 
discounts and cost-effective site 

licenses are available. To order, call: 


1-800-952-0472 (orders) 


1-317-255-6476 (into) 


ECOSOFT, INC. 
6413 N. College Ave. 
Indianapolis, IN 46220 
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to sweat through MicroPro's installation 
program. It takes forever, and when 
you're done, the Backspace and Delete 
keys still don't work correctly. Either you 
heave a resigned sigh and live with Word- 
Star's oddities, or you learn about patch- 
ing the program with a debugger (I in- 
clude in this the "secret" patching 
commands within the installation pro- 
gram). Ever since MicroPro stopped giv- 
ing away its technical reference notes as a 
freebie, WordStar patchers-to-be have 
had to scour the bulletin boards for tip 
sheets on the program's internals. The 
whole process could be a nightmare. 

Those days are gone. StarFixer is a 
patching program that lets you modify al- 
most anything you'd care to change in 
WordStar. What's more, it looks like 
WordStar, and most of its commands are 
similar to those of WordStar. When you 
enter a command, StarFixer patches your 
WS.COM. You proceed through the pro- 
gram as if you were preparing to edit a 
document: setting the margins, line spac- 
ing, and tabs; changing the help level; 
and so on. Only you're changing the de- 
faults within WordStar itself. If you can 
use WordStar, you can use StarFixer. 

You can also do something about 
WordStar’s annoyances, like the Back- 
space/Delete problem, the length of time 
it takes to display menus and warnings on 
the screen, and that obnoxious sign-on 
message. A companion program, Key- 
Fixer, lets you reconfigure your function 
keys and the numeric keypad and even 
add 10 shifted function keys. Other good- 
ies in the package include batch files that 
will run Debug and install WordStar for a 
42- or 43-line display on an enhanced 
graphics adapter monitor and Rescue WS, 
a program that will grab an accidentally 
abandoned file out of memory after 
you've exited from WordStar. 

These programs don’t do everything 
(Did you know that it used to be a 1-byte 
patch to change WordStar from an MS- 
DOS to a CP/M-86 program?), but they 
come pretty darn close. And let’s not for- 
get the documentation, which is a treat to 
read even if you have no interest in run- 
ning the utilities. 

Steve Manes and Paul Somerson, who 
wrote StarFixer, are becoming the gurus 
of WordStar. As Ward Starr and Mel 
Murch, they were the authors of the won- 
derful Underground WordStar, a com- 
pendium of tips, tricks, and folk wisdom 
about their favorite word processor. 
When youbuy StarFixer, they throw inan 
expanded revision of that classic. Its 
breezy, irreverent style should serve as a 
lesson to the authors of all computer 
documentation. 

Do I like this program? Take a wild 
guess. M 


Every month, ВІХ users (also Macintosh.....................- 325 
known as BlXen), leave 
thousands of messages on BIX. 
These messages ask and 

answer questions, solve 
problems, and express often 
strongly held opinions. The Best 
of BIX is a look at some of the 
most interesting messages. This 
month's contributions come from 
the Macintosh, Amiga, and Atari 
conferences. If you'd like to join 
the BIX community, see the 
advertisement on page 337. 


MACINTOSH 


Not surprisingly, Apple's introduction of the Macintosh SE and the 

Macintosh |! has generated some lively discussion on BIX. The following threads 
include comments from BYTE Technical Editor Tom Thompson (coauthor of 

the SE/II preview п the April BYTE). Author Larry Loeb is writing a review of the 
SE, which wil appear in a future issue. Here, you'll see his initia! reactions 

after receiving the SE for review. There's a lively discussion of why the SE 
doesn't use a 68020 processor, plus questions and answers about Mac ll 
memory expansion. 


Atari 6Т......................... 332 


Amiga ........................... 334 


MACINTOSH SE, FIRST REACTIONS 


macintosh/mac.se #2, from tom__thompson (Tom Thompson, 
BYTE Magazine), Tue Mar 3 08:37:27 1987. 


We were able to acquire а Mac SE so that we could handle 
questions concerning 1%. We've had a day to examine it before 
sending it out for a thorough evaluation by Larry Loeb. Here's 
what we can report so far: 


1) If you're going to get one of these puppies, MAKE SURE YOU 
ORDER A KEYBOARD. Apple has unbundled the keyboard from the 
machine, so you can pick from two types of keyboards. A good 
idea, but somebody should make sure you at least get a keyboard, 
because our SE arrived without one. Since the SE gets its 
keyboard 1/0 through the Apple Desktop Bus, using а regular Mac 
keyboard is out. To be fair, it might have been a logistics 
snag. Apple did Fed Ex us one that arrived the next day. It 
doesn't seem as solid as the old Mac keyboards. I'ma keyboard 
"banger" (as opposed to а typist), and I'm afraid some day this 
thing might cave inonme. 


2) Using "Get Information," I obtained the following version 
numbers for the system files: 


System - 4.0 

Finder - 5.4 

Scrapbook - 2.1 
Imagewriter driver - 2.5 
LaserWriter driver - 3.3 
Laser Prep - 3.3 


3) The control panel devices are broken down into separate 
units that the control panel summons up, apparently to provide 
device independence in future machines. There was no 16-MHz 
optlon anywhere 1n the control panel settings. 


4) You now have a Restart and Shutdown option іп the special 
menu on the Finder. Restart is the old shutdown option (the 


machine reboots) and Shutdown preps the machine for powering 
dovn (closes files, etc.). Activating Shutdown blacks the 
Screen, and you get a dialog box stating that the machine can 
safely be turned off. 


5) The cooling fan sounds louder than I remembered during the 
Apple visits, butmymemory. . . 


6) Beepinit works OK with the SE. I installed the Road Runner 
"beeps" as the SysBeep with no problem. It's рої a 68000, so 
things should be compatible, but remember the size of the ROMs 
has doubled. 


macintosh/mac.se #3, from lloeb (Larry Loeb), Tue Mar 3 
09:56:50 1987. A comment to message 2. 


The mouse is different, too. It slopes down to the cord and 
lsn't as boxy as the standard Mac mouse. 


Sucking an 800K disk onto the hard disk took under 2 minutes. 
I'mNOT giving itback. 


macintosh/mac.se #4, from jamurphy (Joe Murphy), Tue Mar 3 
12:06:32 1987. A comment to message 3. 


Some questions. . . 
À) It has a straight 7.8-MHz 68000, correct? 


B) Does 1t stillhave theexternaldrive connector? If so, 
does that mean more than two floppy drives are supported? 


C) Is there an external Jack for video, oris thatonly 
supported through the expansion card? (You need a card for an 
external monitor.) If so, will we see color video boards for 
the Mac SE? 


D) Finally, if the clock is on the motherboard and will last 7 
years, does that mean there is по way to replace it? Are they 
saying that іп 7 years nobody will be using the Mac SE? (In 
other words, that this machine has a 7-year life span?) 


The Мас 512KE is gone, what about the Mac Plus? Its days are 
definitely numbered. 


macintosh/mac.se #5, from lloeb, Tue Mar 3 12:14:44 1987.A 
comment to message 4. 


1) Yes, 


2) The external disk drive connector is there. Dunno about 
supporting more than two drives, though. 


3) No external video output. 


4) Dealer will have to unsolder and DISPOSE of the lithium 
battery, which is considered hazardous waste material. 


5) I have a functional Plus (hacked Mac, 1 meg with fan). I 
don't see its days numbered at all. I think there will be a lotof 


512K-to-1-meg upgrading going on as the software that won't 
run on the 512K becomes more prevalent. 
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macintosh/mac.se #7, from frankb (Frank Boosman), Tue Mar 3 
12:59:01 1987. Acomment to message 4. 


The Macintosh 512KE is not gone. It 15 still being sold, and at 
the same price as before the announcements. The Macintosh Plus is 
still around, too, and again at the same price. 


It's very possible that Apple might drop the 512KE this year, 
but they seem committed to the Plus remaining as an entry-level 
Macintosh. 


macintosh/mac.se #8, from reviews6 (Joel West), Tue Mar 3 
13:47:46 1987. A comment to message 7. 


They have to keep the Plus, and probably the 512KE as long as 

they sell. Since they don't have clones to help them out, they 
must keep the entry-level buy-in price low, to allow 
universities and individuals to be able to buy SOMETHING, even if 
the price is less than optimal. 


I think, having seen thelr announcement, that the Plus will 
remainuntil Apple decides to drop the price of the SE down into 
the Plus's range and use it as the entry-level machine. I 

don't expect a big glut of Pluses on the market - particularly 
with Apple's new SIMM (Single Inline Memory Module) memory 
upgrade - since they can be expanded using SCSI peripherals, and 
because everyone now needs an extra Plus around the office to 

be a fileserver. 


I agree, the 512KE's days are numbered, but as long as they 

sell, Apple might as well continue to amortize their original Mac 
(128) tooling investment. Their main goals for 1987 would 

seem to be: 


1. Standardize the 800K/HFS media. 

2. Standardize the 128K ROM. 

3. Standardize а new System (probably 4.1). 

4. Ensure that all software runs on the new machines. 


The 512KE doesn't hurt them, since it can meet 1, 2, and 3, and 
the lack of SCSI should be transparent to applications. 512K is 
still enough to do useful work, although MPW 2.0 will probably 
require a Plus or blgger. 

Finally, in case you missed it, all Pluses are now shipping in 
gray, but I believe (I haven't seen one) the 512KE remains in 
beige. I think that says something about long-term plans. 


MORE REACTIONS FROM THE REVIEWER 
macintosh/mac.se #19, from lloeb, Wed Mar 4 13:05:00 1987. 


It's been 24 hours since I ripped open the box. Time enough to 
look up and say "Is it good for you, too?" 


It's a good thing Apple does not bundle the keyboard with the 
SE, because the one they sell now is not - ummmm - to my taste. 
(Sounds better than "It rots!" - no?) The space bar 1s too 
short, there's not enough tactile feedback оп the keys. I keep 
mashing them into the circuit board without trying. Needs to 
be stiffer. 


For the last year, my idea of a wonderful system was a Plus 

with an internal MicahDrive. It was fast, furlous, and didn't 
bomb. Which, given the then-state-of-the-SCSI Manager, was a 
wondrous thing. The guy who did the software for that drive was 
sometime-BlXer Steve Brecher. The point is that the HD 20 SCSI 
in this beast works as fast ав that. Apple has cleaned up the 
SCSI, true. But the elegance of how the drive is integrated 
into the rest of the system shows art. I wonder 1f Steve Wozniak 
did the drivers? 


I still don't know what the Control key (not Ореп- 
Apple/CMD/Cloverleaf) does. KeyCaps isn't much help there. 
Matter of fact, there's this big arrow key on the top for Reset 
that doesn't make sense to me either. I think it works on the ADB 
stuff. 


It's noisy. Steve Jobs wasn't totally wrong on this one folks. 
My machine has а system-saver fan оп it that lets you know it's 
there, but it's unobtrusive. This one sounds 11Ке the noise 
the rocket ships make on Buster Crabbe-vintage Buck Rogers 
serials. Sort of a droning buzz that 1s starting to annoy me. 


Nothing from the Loeb Archives has crashed on 1% so far with 
the exception of Psion chess. I'm 51111 checking why. Maybe it 
needs its own system with it or a custom resource. 


The guided tour that comes with 1% 15 cute, using the 

MacroMind Tour engine. Great for that in-store demo, as it subtly 
shows off with animation and sound what the Mac concepts are. 
Should make a lot of novices look at a character-generated screen 
and say, "Why can't *that* one do what the Mac can?" 


The 4.0 system seems rock solid. My favorite TMON tricks won't 
crash 1t. 4.0 was sent to developers in the last week (my copy was 
mangled; this happen to anyone else?), and 4.1 will show up 

with the II. We will THEN have a universal installation disk for 
all machines. I guess the Installer scripts will selectively 
patch and install for a specific machine. As supplied now, it's 
over 400K (!), so 800K drives are recommended before use. 


68020 DEBATE 


macintosh/mac.se #36, from rpierrehumbert \ (Raymond 
Pierrehumbert), Mon Mar 9 23:31:34 1987. 


Why, ohwhy didn't Apple put a 68020 in there? The new 
expandability of the SE 1s okay for those of us using the Mac for 
floating-point number crunching, since 1% at least allows the 
addition of a coprocessor, but the 68000 will never come close to 
the power of the 68020 (and 1% doesn't work as gracefully with 
its coprocessor, either). Given the numerous cheap 68020 
upgrades to the Mac Plus that claim backward compatibility 
(e.g., the Novy Systems board), it seems like it wouldn't have 
been so hard for the SE to have been designed around a 68020. 
Sure, the Mac II has a 68020, but 1t's expensive, big, and not 
portable. Has Apple forgotten the rest of us? 


macintosh/mac.se #37, from lloeb, Tue Mar 10 09:07:53 1987. A 
comment to message 36. 


No, they are leavingthat niche for the third-party people 
like Іеусо. They are going to have enough headaches (Apple, that 
15) just supporting the II. 


macintosh/mac.se #40, from reviews6, Tue Mar 10 13:19:56 
1987. А comment to message 37. 


Everyone keeps c¢mplaining, "Why isn't ап SE a Macintosh II?" 


Give me a break. Do you put а 302 Неті in а Chevette? If you 

want to go fast, Chevrolet will gladly sell you a Camaro or a 
Corvette. If you want luxury, thelr sister division has many 
different Cadillacs to choose from. If you want something small 
and cheap, you don't get fast. 


I don't like the price of the Macintosh II (as someone who has 

to pay for one). But because of the 68020's power and additional 
costs, а 68020-based machine will be a high-end product for at 
least 2 years, more expensive by at least $1K than a 68000 box. 
And 1f I'm going to have that kind of horsepower, I might as 

well shell out the additional $500-$1K for the expandability so І 
сап extend the life of the machine indefinitely, add new 
peripherals, and so оп. 


continued 
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New! Insa Vision is Compatible with AutoCAD Q : 


Complex Drawi 
Miade,Eas 


l 


e 
Ua 
% 


е2 
П i қ 


^ 


e created Inea*Vision 
Wis for you. The 
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more productive 
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The designer who 
needs versatility 
for alternate 
ideas or quick re- 
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When you purchase Іпа «У 1510п 
we'll give you a free copy of our new 
AutoCAD" translator. The 
Micrografx AutoCAD 
‘} — TRANSLATOR (retail value 
| $100) bi-directionally 
transforms all drawing 
attributes including colors, line 
styles, overlays, fonts, views and 
object hierarchy. (Send 
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Now all you do to create complex defined colors and Micrografx and Же! геп 
technical drawings, systems designs, patterns, as well as cud free transiator™.) 
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support, windowing, icons, user-definable page sizes, rulers, simple and make you more рго- 

grids, and templates to speed ductive. Satisfaction guaranteed. 


popular applications. 


TO ORDER 
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800-272-3729 


Demo disk** or 
brochure available 
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customers. Їп 

Texas or for cus- 
tomer support, call 
(214) 234-1769. 
MICROGRAFX, Inc., 1820 


and pull-down menus, you 
produce drawings more 
quickly, accurately and 
efficiently than ever 
before. 1п»а»\/1510П`$ 
advanced technology 
includes many features 
not found on compar- 
able systems costing thou- 
sands more. For example, you 

can pan around in a user-definable 


Multi-tasking іп a PC- 
based CAD system. 


Inea*Vision uses 
multi-tasking to 
enable you to 
continue 
drawing 

while printing 
hard copies or edit 


drawing space up to 68” x 68” and multiple drawings simultaneously. North Greenville Avenue, 
zoom in on specific areas for Richardson, Texas 75081. 
Inquiry 184 


(Most popular graphics cards, plotters, and printers supported.) 


Microsoft Windows-compatible. Call for specific operating TM AutoCAD is a trademark of Autodesk INC. 
environment requirements. 
*Offer good only on purchasesafier January |, 1987 ма еар асова шас ы. 


**Demo requires MS Windows, Full demonstration systemf or 


users without Windows available for 549.00. The Pictur e of Success. Microsoft is a trademark of Microsoft, Inc. 


The SE is the size it is because they wanted to keep a similar 
form factor; hence, one slot. If I had an SE, I would be torn 
between a 68020 board, a large-screen display, or IBM 
compatibility (8086+ floppy controller), so, clearly, oneslot 
1s not enough for long. 


macintosh/mac.se #42, from tom__thompson, Tue Mar 10 
16:49:36 1987. Acomment to message 40. 


My current feelings about the SE: 


If you've already got а Mac, upgrade it as far as you can take 
it (toa Plus). 


If you don't own a Mac, and have the bucks, get anSE. It has 
the better power supply, the slot, the improved bus bandwidth, 
and-most important-a better SCSI interface. 


If you've really got to have the power of the Mac II, then 
money will be no object and you'll get the Mac II anyway. 


This is *not* to knock the Mac SE (right, Larry?) . See the 
don! t-own-a-Mac statement above for confirmation. 


macintosh/mac.se #43, from lloeb, Tue Mar 10 17:39:01 1987.A 


comment to message 42. 


If youwant most of a II without the color and limited 
expansion, but cheaper, get an SE and an accelerator board. And 
an internal hard disk. 


macintosh/mac.se #44, from alf (Eric Klein), Tue Mar 10 
20:08:46 1987. A comment to message 40. 


I agree that it would have been ridiculous to have put the 

68020 1n both machines. If both machines had the 68020 chip, 
there really wouldn't be any big differences between the 
machines, except that one computer had one slot and the other had 
six. But Apple should have put a 12-MHz 68000 chip in the SE. 

This would help differentiate it fromthe Plus. Instead, Mac Plus 
Sales will rapidly fade away because the main difference 
between the two machines is that one has no slots and the other 
has one slot. I don't understand why Apple underpowered the 

SE, unless they are trying to get us to spend the extra money on 
the II. (If this is their strategy, then I must admit that it 

will work over the long run. ) 


macintosh/mac.se #45, from lloeb, Tue Mar 10 20:37:29 1987. A 


comment to message 44. 


А 12-MHz 68000 (or for that matter any clock cycle other then 

the standard one) probably would mean some current software 
wouldn't run. The clock speed on the SE *1s* different, BTW. 
That's one of the ways they get the 75 percent CPU cycle, but they 
divide 1% down differently to get the standard Mac clock. 


I think Apple wants to sell a lot of SEs to those people who are 
starting to think seriously about Macs in business and haven't 
bought Pluses. They can get a faster box and expand to MS-DOS 
through the port (and get those SEs *bought* by companies or 
institutions that have an MS-DOS fixation) while retaining 
Mac ease of use. 


Scully has called the SEa "trojan computer." (One is tempted 
to make jokes about market penetration. . .) It will be easier 
for these machines to come in the front door of an MS-DOS shop. 


macintosh/mac.se #46, from reviews6, Tue Mar 10 22:23:19 
1987. А comment to message 44. 


Everything I've seen suggests that Apple wanted the SE to be 


as compatible as possible. (Does it runDark Castles? That 
indicates whether it has the alternate screen buffer.) This 
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allows them to introduce new technology and even kill the old 
machines without breaking everything in sight. After the HFS 
problems, Apple seems to be both pushing and pulling on 
compatibility. Pulling by desperately testing new machines 
with old software and building tons of compatibility kludges in 
the new machines just so badly written software will run. 

(Also, to be fair, a lot of software was written before Apple had 
done their job on documentation, like the book Inside 

Macintosh and the Tech Notes, so the odds were stacked against 
the developer getting anything right. ) 


They are pushing by taking many of those problems discovered 

by its room full of testers and telling us what not to do anymore. 
That big mailing in late February was great, containing many 
specific problem descriptions (rather than vague, holier-than- 
thou admonishments) that can only help in writing better 
software. 


But, as Larry noted, a 12-MHz 68000 would have reduced the 
number of programs that ran. I think it was a very shrewd move by 
Apple. Their new big seller will be compatible with all the 

old software, so their customers will be happy, but there will be 
enough IIs out there that developers will hear about those 
incompatibilities quickly and loudly enough. (Those of us 
frustrated by slow compiles will probably be among the first 

to buy the IIs, thus the developer may break his own software 
first.) 


After a year of 68020 compatibility patch releases and speed 
calibrations, Apple could introduce a 68020 (68010 or 12-MHz 
68000) as their baseline machine, replacing the SE at 
MacWorld 1988 without breaking everything. 


macintosh/mac.se #54, from nz_.mhamel (Michael Hamel), 
Wed Mar 11 22:58:26 1987. A comment to message 46. 


Er - what software wouldn't run at 12 MHz? And if it wouldn't, 
why does it work on the SE? I mean, Apple tellsus to rely on 
software loops for timing, so are people doing this? 


In my humble opinion, Apple should have made the 68000 in the 
SE run at, say (just off the top of my head), 11.7504 MHz.) 


macintosh/mac.se #55, from reviews6, Thu Mar 12 01:48:45 
1987. A comment to message 54. 


I can't win at Dark Castles at 8 MH2, and I certainly couldn't 
at 12. Also, some dastardly copy-protection code is left. 


Until Apple published a timing-loop calibration constant, 
the only way to do stuff smaller than 1/60 second (the Time 
Manager is buggy) was a DBA loop, which 15 directly 
proportional to the clock speed rather than clock time. 


macintosh/mac.se #57, from tom__thompson, Thu Mar 12 
08:30:31 1987. A comment to message 55. 


Also, a number of hardware components, suchas the Integrated 
Woz Machine and the video display, use the 8-MHz clock for their 
operations. Boosting the clock rate would break hardware as 
well as software. The same 1s true of the Mac II. It's по surprise 
that the clock rate is double the conventional Mac's clock 

rate and that there are a lot of divider circuits on the 
motherboard. 


macintosh/mac.se #48, from lrozier (Laurence Rozier), Tue Mar 
10 22:27:31 1987. Acommentto message 44. 


Given the current street pricing forthe Plus, I don't think 


that the SE will swing a large percentage of sales away from the 
Plus for at least a year (at least in the L.A. area). 
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“WINNING COLOR... AND IT 
CAME OUT OFA SHARP COPIER: 
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This is ап unretouched copy made by Sharp's new full-color copier. А 


Sharp’s new full-color business 
copier, with its advanced tech- 
nology, makes all others seem 
obsolete. 

It captures all the vibrance of 
the LeRoy Neiman original. That’s 
winning color—color that’s alive. 

And it can reproduce your busi- 
ness documents with the same 
astonishing results. From layouts 
to computer graphics. 

It also enlarges, reduces, copies 
slides and makes transparencies. 
All in winning full-color at a sur- 
prisingly low price. 

See an authorized Sharp dealer 
for a demonstration. You’ll wonder 
how you ever got along without it. 

For more information, call 
1-800-BE-SH ARP or mail coupon. 
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Mr. James MacKenzie 
General Manager, Copier Division 
Sharp Electronics Corp. 
Sharp Plaza, Mahwah, N.J. 07430 
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macintosh/mac.se #50, from tom__thompson, Wed Mar 11 
10:22:36 1987. A comment to message 44. 


The slot in the SE is %по%% a NuBus slot (as is the case with 


the Mac II). Both the SE and the Mac slots use the same Eurocard C 


connector, but don't make the mistake of thinking they're 
electrically identical. Also, the card must lie flat in the 
bottom of the SE, while it stands upright in the ІІ. 


macintosh/mac.se #53, from ccrawfor (Chris Crawford), Wed 
Mar 11 21:19:27 1987. A comment to message 50. 


At the SEF meeting theother night, somebody askedScott 


Knaster what the technical designation for the bus on the SE is, 
Scott hardly blinked before shooting back, "Apple Macintosh 


SE Bus." There you have it, the official designation. 


macintosh/mac.se #60, from rpierrehumbert X , Thu Mar 12 
22:10:49 1987. A comment to message 44. 


There 15 no good reason «hy a 68020 machine should cost that 


much more than а 68000 machine, since the chip price is such а 
small part of the total system cost. In short, the difference 
іп price between a 68020 and a 68000 isn't much more than the 


difference between a turbo-charged Corvette engine anda 
Chevy V-6 (I say this not knowing anything much about car 


engines). Eric Klein's argument seems to be that Apple had to 
dellberately degrade the performance of the SE so that 1t would 


not compete wlth the II. I hope this 1s not what Apple 15 


really doing to us. After all, Big Blue tried it with the PCjr 


(Let them eat chicklets!), and it didn't work. 


macintosh/mac.se #38, from Irozier, Tue Mar 10 09:23:04 1987. 


А comment to message 36. 


I've heard that Motorola wasn't ready to raise 68020 


production to the level required for the SE. Price may also have 


been a factor, since the decision to go with the 68000 must 
have been made some time ago. 


macintosh/mac.se #39, from lloeb, Tue Mar 10 10:42:38 1987. A 


comment to message 38. 


Apple at one point shipped a machine to developers that was an 
SE with ап 020 in it. Dunno if it was a marketing or technical 


decision, but Levco and others will give the SE owner the 


power of the 020/881 combo at probably a cheaper overall system 


price thana II. 


macintosh/mac.se #58, from rpierrehumbert \ Thu Mar 12 
22:03:09 1987. A comment to message 39. 


Buteven if Levco cangive youan 020/881 board to put in the 


SE, won't you be still limited by the 16-bit bus to memory and the 


basic 8-MHz clock? 


macintosh/mac.se #59, from lloeb, Thu Mar 12 22:10:37 1987. 


А comment to message 58. 


According to the Levcopress release: 


The 020 runs at 16 MHz and there is a 32-bit "internal memory- 
expansion bus for running additional high-speed memory modules, 


and a 16-bit I/0-expansion bus for connecting additional 
devices such as high-resolution monitors." 


Looks like you get all the good stuff and none of the bad if you 


increase memory on the board rather than in the SE. 
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MACINTOSH Il COLOR CAPABILITIES 


macintosh/mac.ii #4, from cheath (Charlie Heath), Tue Mar 3 
02:55:14 1987. | 


What %15% the color capability for the display card? I heard 
16 colors. What are the color options? Are the color boards byte- 
рег-ріхе1? What hardware blitting capabilities do they have? 


macintosh/mac.ii #5, from tom__thompson, Tue Mar З 08:13:30 
1987. A comment to message 4. 


The color card comes equipped with 256K bytes of memory giving 
it 4 bits per pixel (16 colors). You can expand this to 512K for 8 
bits per pixel and 256 colors. If byte-per-pixel means "all 
color bits inone byte," the answer 1s yes (Apple calls this 
"chunked") . There's a special chip called the TFB that 

handles the display, but I don't know if you'd call it а blitter. 
The video-card documentation never mentioned blitting. 


macintosh/mac.ii #6, from reviews6, Tue Mar З. 12:47:26 1987 A 
comment to message 4. 


The Macintosh II Video Card Expansion Kit, as listed, expands 
the standard display to support 256 colors instead of 16 colors. 


And of course the number of colors is determined by the video 
cardandthe ability of the display to render those colors. 


macintosh/mac.ii #7, from frankb, Tue Mar 3 13:04:53 1987. A 
comment to message 4. 


There are no hardware blitting capabilities on the Macintosh 

II. Everything 1s 5%111 done іп software. However, Apple has made 
1% easy for third-party developers to integrate graphics 
coprocessors into their cards-especialiy the TMS 34010, upon 
which the II's transfer modes are based-and has stated in 
materlals sent to developers that they themselves were working 
on such a product. 


Of course, said graphics coprocessors would be invisible to 
the system and applications. No modifications to applications 
software would be needed. 


MAC 11 MOTHERBOARD MEMORY 
macintosh/mac.ii #14, from alf, Thu Mar 5 18:54:44 1987. 


I read that a Mac II can hold 8 megabytes of memory on its 
motherboard. Does this translate to 32 megabytes of memory with 
megabit chips? 


macintosh/mac.ii #15, from bvanantwerp, Thu Mar 5 19:59:35 
1987. A comment to message 14. 


I believe that is with l-megabyte chips. 


macintosh/mac.ii #16, from reviews6, Fri Mar 6 03:25:50 1987, 
А comment to message 15. 


The announcement suggests that the II uses the same l-megabit 
SIMMs as are available for the Plus & SE. 


macintosh/mac.ii #17, from tom. thompson, Fri Mar 6 10:37:22 
1987. A comment to message 16. 


There are two banks of memory on the Mac II motherboard. Using 
256K-DRAM chips, that's a totalof 2Mb. (Note that the base Mac II 
configuration comes with only one bank populated, or1Mb.) As 

the memory density increases over the years, you can add more 
memory to the Mac II motherboard, like so: 


continued 
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Look for BYTE’s special issue 
“Application Software Today” 
at your favorite newsstand on 
June 17th. 


BYTE announces the first 
“Application Software Today” 
issue—a special extra issue which 
will be sent to BYTE subscribers 
and be available on newsstands 
June 17, 1987. 


In “Application Software Today”, 
the BYTE editors will explore 
general software issues as well as 
take a comprehensive look at the 
most important application 
programs today. There will be 
feature articles discussing trends in 


INTERESTED IN 


EW 


application software as well as 
comparative reviews where BYTE 
reviewers choose some of the best 
examples of a particular genre. 


REMEMBER: 
"APPLICATION 
SOFTWARE TODAY" 
WILL BE ON SALE AT 
YOUR NEWSSTAND 
JUNE 17. BE THERE! 


BUTE x 


OFTWARE 
TRENDS? 


e Learn how tomorrow’s 
application software programs 
will help you cope with macro 
languages, conflicts among 
terminate-and-stay-resident 
programs, networking, and 
graphics. 


Learn about natural language 
front ends, telecommunications 
packages, unique spreadsheets, 
database management software 
models, criteria for picking 
accounting software, and more! 


Don’t miss out on this important 
issue. Copies will be on sale at B. 
Dalton and Waldenbooks as well 
as major newsstands and other 
bookstores. 
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1-Mbit chips --- 4Mb/8Mb where: memory bank 1/memory bank 2 
4-Mbit chips --- 16Mb/32Mb 
16-Mbit chips --- 64Mb/128Mb 


Obviously, we don't have 4- or 16-Mbit chips yet, but the 
potential is there. Conceivably, you could add memory via NuBus, 
but thenyou've got to go through a number of additional bus 
cycles to access memory-meaning your best bet 1s to put 1t on the 
motherboard. 


As an additional note, memory speeds on the new Macs have 
improved. To wit: 


Old Mac and Mac Plus - 200-nsec memory 
Mac SE - 150-nsec memory 
Mac II - 120-nsec memory 


Even with the faster memory, the Mac II uses two wait states 
formemory access: one wait state for address translation 
through the hardware memory mapper (HMMU) or 68851 (PMMU) and 
one wait state for memory. 


macintosh/mac.ii #19, from nz__mhamel, Fri Mar 6 18:05:56 
1987. Acomment to message 17. 


Interesting. Sun's 3-Series workstations get away with one 
wait state, I think. Also *my* Mac Plus seems to have 120-nsec 
chips init. Nice to know they aren't needed. 


macintosh/mac.ii #20, from alf, Fri Mar 6 19:07:56 1987. A 
comment to message 17. 


How can you fit a 1-Mbit chip in the same spot that was meant 

for a 256K chip? I know it's possible, but I can't figure out how 
it's done. Also, it's interesting that the Мас II uses such 
slow memory. The memory in this Mac goes for $96.84 (at $2.69 
apiece, assuming one chip per 256K for parity checking) 
without any quantity discounts. This is а very small amount of 
money compared to the high cost of this computer. At least 
100-nsec ehips shouldhave been used; who needs wait states? 


macintosh/mac.ii #21, from tom. thompson, Fri Mar 6 19:47:48 
1987. A comment to message 20. 


As I understood it, the only way to eliminate the wait state 
was to use something with a 60-nsec access time.Showshow fast 
that68020 is booking, doesn't it? 


macintosh/mac.ii #24, from nz__mhamel, Sat Mar 7 18:09:27 
1987. Acommentto message 21. 


It looks as though Apple 1s going for a conservative design, 

as usual. My 68020 book indicates you have around 120 nsec total 
from valid address to data wanted on a 16-MHz 68020. Add two 
wait states and that's 240 nsec. If the RAM takes 120, there's 
certainly plenty of time for memory management, buffer 

delays, etc. 


The difference between five cycles to read memory (including 
the ROM, I presume?) and three cycles to fetch from the cache 
means there will be some incentive on this machine to keep 
those loops inside 64 longwords. Another job for the compiler 
writers, eh? 


macintosh/mac.ii #34, from skraegeloh (Stefan Kraegloh), Tue 
Mar 10 17:52:05 1987. Acomment to message 24. 


Actually it's 115 nsec fromAxx valid to data wanted. 
Unfortunately, that's not avery useful specification. If you 
use dynamic RAM, you've got to start the access by asserting 
/RAS. Which, of course, you сап do only if youknowwhen a cycle 
will start. So what you were really looking for is the time /AS 


valid to data wanted, which is 85 nsec worst case (at 16 MHz). But 
then /AS 1s *not* the only way to tell the "start of an 

external cycle” (hint, hint for those of you with a data book). In 
fact, I've built a 16-MHz 68020 card (for the VME bus) using 
80-nsec dynamic RAMS and featuring *no walt states*. By the way, 
these RAMs ( IMS2800) were developed by Inmos and are now 
manufactured by IMC. They are available down to 60-nsec access 
time! I've heard Compaq uses these RAMS in their 386 PC. 
a a Um rtl a MES cR Tuis ue — 
macintosh/mac.ii #35, from alf, Tue Mar 10 20:09:31 1987. A 
comment to message 34. 


Actually, the Compaq 386 uses 100-nsec (static) RAMs, which 

is a little conservative. Оп the interesting side, guess what 
type of RAMs Compaq now uses 1n ALL their 80286-based 

machines? А150 100-nsec RAMs. Why Compaq uses the same speed RAMs 
іп their 16-MHz 80386 machines as their 12-MHz 80286 machines 
beats me. But with their replacement of their 8-MHz 80286 machine 
line with 12-MHz machines (with no price increases) they have 
become the technological leader of the PC-compatible industry. 
So maybe they aren't so conservative after all. 


ATARI 


Inthe Atari section this month you'll find some thoughts o n how widespread 
the use of hard disks is in the ST community. Then there's a discussion on 
upgrading 1040 RAM to 2 megabytes. 


HARD DISK PREVALENCE 


atari.st/main #1802, from davjon (David Jones), Thu Mar 5 
21:16:26 1987. 


Does anyone have any idea how many ST users out in the big wide 
world have hard disks? Is it worth making special provisions for 
them in software packages (aside from the usual copy- 
protection gripes)? 


atari.st/main #1803, from sprung (Ron Sprunger), Thu Mar 5 
22:28:20 1987. A comment to message 1802. 


You might ask Supra how many they have out. I think they are 
becoming very popular - I have three. I was recently asked by a 
dentist friend to help him set up his ST, and he had a Supra 20- 
meg. I belleve that any program that doesn't run conveniently on 
a hard disk will be in fora *lot* of criticism - these 

machines are powerful, and а substantial percentage of users 
will be оп hard disks. 


To be convenient оп a hard disk, a program should be able to 
runfromany directory while residing in any other directory. The 
user ought to have a way to tell the program where to look for 

its resources and where to put its results. In addition (and 
extremely important if used for serious purposes), if I 

execute 1% from e: V ron, and my wife executes 1% from f: V Judy, we 
each ought to be able to exercise 1% on the files in our 
respective directories. I get royally griped with programs that 
dictate where resources and output go or that have a system 
specification for output. Output should go to the current 
directory, but provision should be made for system 
specification, if desired by the user. 


atari.st/main #1805, from tsikes (Terry Sikes), Fri Mar 6 04:49:05 
1987. Acomment to message 1802. 


I don't have a figure, but it seems tome that as hard disk 
prices go down and the ST is viewed more as a serious machine, 
many more people will have them. Supporting hard disks should 
be straightforward as far as software development goes, except 
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Those fantastic Byte covers—and boy, 
do they look great on this stylish, % sleeve 
T-shirt from Robert Tinney Graphics! 
The colored sleeves and neckline vividly 
.. complement the full-color design. 
& Anddon't mistake this for a rubbery 
patch that cracks and peels off after 
afew washings. This is true four- 
color process: the permanent inks 
are silk-screened into the fabric, 
resulting in a beautiful, full-color 
image that lasts! 


You'll also appreciate the shirt itself: 

a heavyweight cotton/polyester blend 
which combines tough washability with 
the cool, soft comfort of cotton. Each 
Byte T-shirt is priced at only $12.50 

($11.50 each for 3 or more). Be sure to 

include shirt size: C—(child 10-12), S— 
(34-36), M—(38-40), L—(42-44), and 
XL — (46-48). Most orders shipped 
within a week. 


TWO NEW 
DESIGNS! 


-- 


pfe 
ay “ЧҮ ГЫ 
Wu c 


#T4&—Future Past 


#T2—Software Piracy 


#T5—Breakthrough 


-------------------------------------------------------- 


| Send the following T-shirt(s) at $12.50 each, ог 511.50 еасһ!ог3ог — [] I have enclosed U.S. check or money order. mail this coupon to: | 
more. | have included $2 for shipping & handling ($5 overseas). [] C.O.D. (ма UPS—stateside orders only) Robert Tinn ey | 
Пі те Јамоонт | OVSA [MasterCard [] American Express Graphics | 
| 2 28 | Gad 2. 1864 North Pamela Dr. 
cH Baton Rouge, Louisiana | 
| $ Expires: Signature: seee 70815 | 
i NT DI 5 Ship ту shirt(s) to: For VISA, MasterCard or 
ERI ls American Express orders, | 
| ШЕКЕ Name: oor for more information | 
5 
Бшам ч (Business); 7 Са 1-504-272-7266 | 
IET ен” 
| | > | 
| Shipping & handling (see above) |S City: ГЕ | 
| П Piease send your COLOR brochure TOTAL Is SCC 4i і 
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for copy protection. However, you сап always use the same 
сору-рго+ес+іоп scheme as usual on your floppy, and use it asa 
key disk (like Habawriter). 


1040 MEMORY UPGRADE 


atari.st/main #19 18, from jimomura (Jim Omura), Tue Mar 17 
18:46:59 1987. 


Has anybody upgraded а 1040ST to 2 megs? I'm starting to feel a 
need for a 2-meg machine. 


atari.st/main #1921, from wes.peters (Wes Peters), Wed Mar 18 
05:13:57 1987. A comment to message 1918. 


Two megs is alittle tricky to do. The machine (actually the 

MMU) is set up to address 1 or 2 banks of 256K-bit or 1-megabit 
chips. You could easily do 2 megs оп a 520ST by switching to 1- 
megabit chips, but to do 2 megs on a 1040 (or any >1-megabyte 
configuration using 256K chips) would involve grabbing 
individual bits off the chip address lines when either RAS or CAS 
is strobed (while storing the lower bits ina FIFO), using the 
high-bit lines to select one of several banks of 256K chips, and 
then generating your own strobes while latching the stored 
addresses on the address line. Messy, very messy. On the other 
hand, 1f you replace your 256K chips in your 1040 with 1- 
megabit chips, which 1s fairly simple, youget 4 megs. 
huh? 


. Neat, 


atari.st/main #1922, from jim__kent (Jim Kent), Wed Mar 18 
11:57:09 1987. Acomment to message 1921. 


Do you have to do any software fixes for the 1040 to recognize 
the 4 megs? 


atari.st/main #1923, from jimomura, Wed Mar 18 12:13:49 1987. 
A comment to message 1921. 


OK, anybody got a part number for the 1-meg chips? Also, any 
other jumpering or trace cutting, etc.? 


atari.st/main #1924, from alexi. (Alex Leavens), Wed Mar 18 
16:26:23 1987. A comment to message 1923. 


1) No software changes are necessary; the machine will 
recognize the 4 megs automatically. 2) 1-megchips have a 
different pin-out and 2 more ріопв than 256K chips do, so 
you'll have to do a %10%% of work to upgrade. 


atari.st/main #1926, from wes.peters, Thu Mar 19 04:29:31 
1987. Acomment to message 1923. 


Yeah, 411M believe it ornot. . try Microprocessors 
Unlimited; I think they advertise in BYTE and I know they do in 
The Computer Shopper. As Alex mentioned, the 1-megabit chips 
have more pins and a different pattern than the 412565, so you'll 
have to create a daughterboard to hold the new chips. Other 

than that, it should just be a matter of bringing the extra 
address line and the extra (unused) RAS and CAS signals from 

the MMU. I haven't looked at loading resistors for this yet, so 
don't run off and try 1% unless you have a real competent 

digital engineer or a disposable ST handy. 


AMIGA 


The highlights of this month's Amiga conference begin with an extensive 
discussion on the accuracy of timing on the Amiga. From there а BlXer receives 
help on a "crashing CloseWindow" problem. We finish up with some 

thoughts on task priorities under AmigaDOS. 
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ТІМЕН GRANULARITY 


amiga/softw.devipmt #3904, from ЦеНтіев (Tom Jeffries), Sat 
Mar 7 02:02:34 1987. 


There was some discussion here several months ago about the 
granularity of timing on the Amiga. (Actually, if I remember 
right, the discussion was on hardware, but bear with me; I have 

a software question.) The company I work for is considering 
porting its main program to the Amiga but was concerned 

because it looked difficult to get timing more accurate than 16 
milliseconds, and we need accuracy to about 1 millisecond. 


I have two questions: Someone did come up with a solution 

based on using the timer, but it looked as though you couldn't use 
the blitter and that timer at the same time. Does ordinary 

text require the blitter? In other words, сап а non-graphics- 
intensive application take over the timer that the blitter 

uses? (I thinkit was timer В, but I'd have to look it up.) 


Second, I Just ran across а reference in some code that seems 
to indicate that the "SendIO(&timerio)" routine accepts 
arguments in seconds and microseconds. Does that mean I could 
get timing accurate to some number of microseconds (obviously, 
less than1000 microseconds), oris it Just an overambitious 
structure element name? 


amiga/softw.devipmt #3905, from cheath (Charlie Heath), Sat 
Mar 7 02:19:25 1987. A comment to message 3904. 


Normal text would use the blitter, and it can chomp 
considerable amounts of time even if you have another task 
running at ahigher priority, once the text has started. I 
recently had to get a program running with a 50-microsecond 
window of accuracy, and I couldn't doit without disabling 
interrupts during the timed intervals. For 1-millisecond 
accuracy, you probably would not have to disable interrupts, 
but you might have todo some tricks. Does the text absolutely 
have to be displayed while the timing is active? How much 
processing occurs at the 1-millisecond intervals? 


amiga/softw.devipmt #3907, from tjeffries, Sat Mar 7 13:20:18 
1987. A comment to message 3905. 


I don't need lots of processing, I just need to keep track, in 
1-millisecond increments with a reasonable degree of accuracy. 
Could I use the timer that the blitter uses? Hmmm. . .if I 
understand what you are saying, lt sounds llke I would have to 
avoid large amounts of text being written. Do you have any 

idea how long it takes to write a single character to the screen? | 


amiga/softw.devipmt #3910, from cheath, Sat Mar 7 17:20:10 
1987. A comment to message 3907. 


Text speed for single-character 1/0 15 roughly 3 ms per 
character with standard text routines and roughly 1 ms per 
character with FastFonts installed. 


If all you need is an accurate accounting of time, you can get 
that down toa resolution of a few microseconds using the 
vertical-blank counter registers. It takes a bit of 
calculation to get that into time format, maybe 20 microseconds 
of conversion in assembler. You'd also need a VBlank 

interrupt handler - they're pretty easy to install with RKM 
documentatlon. 


amiga/softw.devlpmt #3911, from tjeffries, Sat Mar 7 17:30:32 
1987. A comment to message 3910. 


Thanks cheath, that's exactly what I need. BIW, why so slow 
printing text to the screen? The 68000 alone can do а lot of work 
in 1 millisecond; I would have expected the blitter to make 
things even faster. 


continued 
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The **first-to-nineteenth-floor" 


$158,300 disk drive decision. 


Today, in the office elevator, Dave Dodge, 
Electronics Engineer, and Pete Doyle, 
Information Systems Specialist, will firm up 
their disk drive selection for a major 
microcomputer purchase that they are 
making for their company. The buying 
decision is theirs because they are ‘‘Power 
Users" of computers at work and at home. 


Dave and Pete read BYTE, the broad-based 
micro magazine for the computer **Power 
Reader.” Due to their authority and 
technical expertise, BYTE readers have 
tremendous clout in their companies! micro- 
related purchases. During the next 12 
months, BYTE subscribers with technical 
titles like Dave's and Pete's will buy or 


influence their companies’ average purchases of 
$710,097 for hardware, supplies, peripherals 
and software! It's a fact. ..the BYTE reader 
is the **Power Buyer.” 


About 90% of BYTE subscribers buy or 


influence their companies” micro-related 


purchases. In terms of buying influence, our 
“Dave Dodge" and ‘‘Pete Doyle" typify the 
average BYTE reader with a technical job 
title according to the 1986 Hardware and 
1987 Software Purchasing Influence Studies. 


Are you putting the “Power of BYTE" to 
work for your micro products? To find out 
how...call your BYTE Advertising Sales 
Consultant today. 


THE SMALL SYSTEMS JOURNAL 


One Phoenix Mill Lane 
Peterborough, NH 03458 
(603) 924-9281 
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amiga/softw.devipmt #3912, from cheath, Sat Mar 7 20:23:40 
1987. A comment to message 3911. 


The main problem is that there is a lot of setup to work in 
layers, and setup for the blitter. The setup 15 the same whether 
you do one character at a time or if you do a whole line of 80 
characters. If you set up your own display screen and manage it 
with your own direct-to-screen text routines, you could 
probably do single-character I/0 about 50 times as fast, maybe 
more if you really get pushy. Note that the 3-millisecond time 
ls for straight text rendering - if you go through the 
console.device, it'll bea bit slower! 


amiga/softw.devipmt #39 13, from tjeffries, Sat Mar 7 21:25:35 
1987. Acomment to message 3912. 


That's more in line with what I would expect: 50 times faster 
fora direct-to-screen routine. Ah, well, the advantages of 
modern technology. The info you've given me looks good in 
terms of getting project approval from the higher-ups. Most 
likely you're going to have to put up with still another 
programmer asking umptillion questions as I learn the Amiga! 


amiga/softw.devlpmt #3906, from grr (George Robbins, 
Commodore Business Machines), Sat Mar 7 03:48:30 1987. A 
comment to message 3904. 


Did you just need to measure elapsed time ог to cause an event 
to happen at a precise instant? If the latter, do you need to 
perform any functions between the reference event and the 
next event or just walt for it to happen? 


amiga/softw.devipmt #3908, from tjeffries, Sat Mar 7 13:24:48 
1987. A comment to message 3906. 


It would suffice to have an accurate measure of elapsed time 

kept ina variable someplace. It would also work to have an event 
happen at a precise instant, but, yes, there would be other 
things happening in the meantime. With less fancy operating 
systems we've just set up a little interrupt routine, but I'm 

not sure how to do that on the Amiga without getting into trouble. 
There's probably а way, and I'm hoping somebody here has 

figured 1% out. Thanks. 


amiga/softw.devipmt #3909, from grr, Sat Mar 7 16:02:39 1987. 
А comment to message 3908. 


Each 8520 has a "time of day" binary counter. One runs off a 
nominal 60-Hz tick signal, the other runs off the 15+ kHz 
horizontal frequency. It 1s possible that you could read the 
second 8520, but I'mnot sure how 1t is set up and whether it free 
runs or the software messes with 1+. . a 


CRASHING CLOSEWINDOW 


amiga/softw.devlpmt #3914, from cmcmanis (Charles 
McManis), Sat Mar 7 21:41:11 1987. 


Ihaveamysterious one: Every so of ten my code crashes when 1t 
calls theCloseWindow( ) routine. Thewindow is a vanilla 
Intuition window with about 12 gadgets init. I do play with 

the gadget list abit, but everything is stable when I ро to close 
the window. And it doesn't happen all the time! (Especially 

when my diagnostics arespitting things to the screen or 
printer). 


Late news from Usenet: *DO NOT USE ре1ау(0)% in your programs. 
It can cause the disk activity going on in other tasks to get 
confused. A couple of people have trashed disks with the Hanoi 
program and the 2.05m version of Matt's shell. 


Back to the window problem, when it crashes the Guru is an 

810. . .5. inmy code, backtraced to the CloseWindow( ) call, 
which claims the free list is corrupt. Since I have a version 

of Snoop built intomy program, Iknow that 1+ didn't free 
anything untoward. Of course, 1+ is right after a 

FreeRemember call (my stuff), so maybe the FreeRemember routine 
returns before EXEC has freed all of the memory? Sorry for the 
rambling, but this 1s like the *last* bug and 1t 1s making me 
crazy! 


amiga/softw.devlpmt #3915, from cheath, Sun Mar 8 00:13:59 
1987. À comment to message 3914. 


Most likely something got corrupted before, and it's just the 

CloseWindow( ) call that springs the trap. Hard to guess what, 
but since you say you do a lot with gadgets, that sounds like a 

good place to start looking. 


amiga/softw.devipmt #391 8, from cscheppner (Carolyn 
Scheppner, Commodore Business Machines), Tue Mar 10 
11:39:18 1987. A comment to message 3915. 


I had a similar problem with my Palette program. Every time I 
гап 1%, Ауа11 showed I had GAINED memory, and after several runs 
I'd guru with (I think) memory list corruption. 


The problem was caused by deallocation of my dynamically 
created color chip gadgets PRIOR to CloseWindow( ). When I moved 
the deallocation after CloseWindow( ), the problem 
disappeared. 


amiga/softw.devlpmt #3919, from cmcmanis, Tue Mar 10 
14:07:53 1987. A comment to message 3918. 


Does CloseWindow( ) try to deallocate Gadgets on the window's 
gadget list? I went back to the original Lattice 3.10 libraries 
and that seemed to cure 1t forme, but I am st111 not 
comfortable with the fix. I will try moving around the 
deallocates and the CloseWindow( ) calland see if that helps 
atall. 


amiga/softw.devlpmt #3923, from cscheppner, Thu Mar 12 
18:08:26 1987. A comment to message 3919. 


CloseWindow( ) frees the system gadgets attached to the 
window. If you have some of your own gadgets added to the list, І 
imagine they had better be elther Removed or valid when 
Intuition scans the list for system gadgets. 


AMIGADOS SYSTEM TASK PRIORITIES 


amiga/tech.talk #942, from tholloway (Tim Holloway), Thu Mar 5 
22:44:56 1987. 


Why are the system tasks іп AmigaDOS at such low priorities? 
I'mrunningDACP and SPOOLer at priority 4, SPOOLprinter(s) at 
priority 3, andmicroEMACS as an ongoing task at priority 2. 
It's getting pretty crowded here. I'd think that having the DOS 
tasks at somewhere around 50 to 100 would be a lotbetter, and 
still leave room for animation and sound above them. 


amiga/tech.talk #944, from cheath, Thu Mar 5 22:53:35 1987. A 
comment to message 942. 


Can'tyourunatnegativepriority? 


amiga/tech.talk #949, from jim... kent (Jim Kent), Fri Mar 6 
19:09:39 1987. A comment to message 944. 


Geez, I usually do animation at priority 0 to leave room for 
the sound and the disk. Don't want to lock out the root-block 
update of the disk for anything. 
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Six great reasons 


ө Over 140 microcomputer-related conferences: 

Join only those subjects that interest you and change 

selections at any time. Take part when it’s convenient 

for you. Share information, opinions and ideas in 

focused discussions with other BIX users who share 

your interests. Easy commands and conference digests 
- help you quickly locate important information. 


€ Monthly conference specials: 

BIX specials connect you with invited experts in lead- 
ing-edge topics—the IBM PS/2 family, OS/2, and more. 
Тһеуте all part of your BIX membership. 


€ Microbytes daily: 
Get up-to-the-minute industry news and new product 
information by joining Microbytes. 


ө Public domain software: | 
Yours for the downloading, including programs from 
BYTE articles and a growing library of PD listings. 


€ Electronic mail: 
Exchange private messages with BYTE editors and 
authors and other BIX users. 


€ Vendor support: 

A growing number of microcomputer manufacturers 
use BIX to answer your questions about their products 
and how to use them for peak performance. 


What BIX Costs. . How You Pay 
ONETIME REGISTRATION FEE: $25 


Hourly Off-Peak Peak 
Charges: 6PM-7AM 7AM-6PM 
(Your Time Weekdays Plus Weekdays 
of Access) Weekends 

& Holidays 
BIX $9 512 
Tymnet* 52 56 
TOTAL SII/hr. $18/hr.* * 


* Continental US. BIX is accessible via Tymnet from throughout the US. at charges 
much less than regular long distance. Call the BIX helpline number listed below 
for the Tymnet number near you or Tymnet at 1-800-336-0149 

* * Useris billed for time on system (ie, V» Hr. Off-Peak w/Iymnet = $5.50 charge) 


BIX and Tymnet charges billed by Visa or Mastercard. only. 


BIX HELPLINE 
(8:30 AM-11:30 PM Eastern Weekdays) 


US. (except NH) and Canada—1-800-227-BYTE 
Elsewhere (603) 924-768] 


Inquiry 450 


to join BIX today 


BIX User's Manual and Subscriber Agreement 
as Soon as We ve Processed Your Registration. 
JOIN THE EXCITING WORLD 

OF BIX TODAY! 


JOIN BIX RIGHT Now: 

Set your computer’s telecommunications program for 
full duplex, 8-bit characters, no parity, | stop bit OR 
7-bit characters, even parity, | stop using 300 or 1200 
baud. 

Call yourlocal Tymnet* number and respond as follows: 


Tymnet Prompt You Enter 

Garble or "terminal identifier" a 

login: bix «CR» 
BIX Logo—Name: new «CR» 


After you register on-line, you're immediately taken to 
the BIX learn conference and can start using the system 
right away. 


FOREIGN ACCESS: 

To access BIX from foreign countries, you must have 
a packet switching account with your local Postal 
Telephone & Telegraph (PTT) company. From your PTT 
enter 310600157878. Then enter bix « CR > and new 
«CR > at the prompts. Call or write us for PTT con- 
tact information. 


BIX 


ONE PHOENIX MILL LANE 
PETERBOROUGH, NH 03458 
(603) 924-928] 
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BIX 


amiga/tech.talk #946, from Inoland (Les Noland), Fri Mar 6 
02:39:44 1987. A comment to message 942. 


I was very curious about the same thing. I would have 

suspected that the system tasks would all be at quite high 
priorities with а fair spread between those priorities chosen 
to allow for future system tasks. It really surprised me to find 
them crowded together with such low numbers. It shouldn't be 
too much trouble for user tasks, since it is now possible to set 
the priority of a CLI (and, correspondingly, that of 

processes launched from it) andnegative numbers are available, 
though the lack of sufficient room between the system tasks 
(and the problem of tasks launched from the Workbench) might make 
things a bit tight for someone wanting to get creative with 

task priorities. ; 


By the way, where 15 this SPOOLer of which you speak? Home 
grown? 


amiga/tech.talk #948, from jdow (Joanne Dow), Fri Mar 6 
12:53:15 1987. A comment to message 946. 


print spooler == "run type <filename> to prt:" 


amiga/tech.talk #950, from Inoland, Sat Mar 7 03:32:05 1987. A 
comment to message 948. 


Not quite my idea of aprint spooler. A print spooler should 
spool all printer output, regardless of source (e.g., any 
application that opens a printer file would have its output 
spooled}. Sure would make life easier with some of these programs 
that demand to hang onto the printer whether they are using it 

or not. 


amiga/tech.talk #955, from afinkel (Andy Finkel, Commodore 
Business Machines), Mon Mar 9 18:07:01 1987. A comment to 
message 948. 


I posted a print spooler, based entirely оп a СЫ script а 


while ago. (I did it purely as an exercise, to see what the 
AmigaDOS scripts could do.) 


AC/ FORTRAN ™ | 


Mainframe (іл full feature ANSI FORTRAN 77 
compiler includes. Debugger, Linker. Lira Manager. 
Runtime іе, IEEE math. and € interface Supports 
Complex numbers, Virtual arrays, Overlays and Олт 
Linking. Net capy protected. Азабы now. 5205 Turta 
Amiga version abo available 


- AC/ BASIC" 


From the authors of Microsoft BASIC compiler Lor 
Macintosh, comes АС, BASIC forthe Amiga Companion 
compiler to the Amiga BASIC interpreter, has more 
features шш апе a Debugger, includes BLOCK ІР, 
CASE statemen. and STATIC keyword extensions aml 
executes up ta S0x fast т. АС BASIC is the nes BASIC 
reference for MCGSIO0 based тыи! compiten, Not om 


месте 5295 de 
LN Тейерїните miet wice d 
{> 


abs:ft 


силик Engineering Software 


80297, 8087 pee, DRAN 
БАҚ 256K, EPROMS 
Hard Drives 

Hard Drive Kits from $199 
AT's from $999 


ММ тосап 


Semiconductor’ 


386 CLONES AVAILABLE! БАҒА 
WHOLESALE PRICES 
MINIMUM 650 ORDER 
Modems 1200, 2400, 4800 Baud 


Monitors from $79: Color, EGA 
Monochrome 


Printers: Okidata, Epson, Diablo... 
Floppies 


CREDIT NOW AVAILABLE 
* “Ом SELECTED ITEMS 


TO ORDER TOLL FREE CALL 
- 1-800-237-5758, EXT. 815 
1-B00-825-SAVE 


amiga/tech.talk #956, from Inoland, Tue Mar 10 00:57:41 1987. 
А comment to message 955. 


Yes, I've seen your print spooler but it st111 doesn't quite 
match my definition of a print spoole~. It's useful, but not what 
I'm looking for. 

et с ы у ——————— 
amiga/tech.talk #966, from tholloway, Sat Mar 14 17:39:37 

1987. А comment to message 956. 


The Ami Project spooler is a true spooler. It consists of a 
spool-control program and one or more printer program tasks 
(that's right, one OR MORE!) Thinkof it as amini-JES2, if you 
will. It maintains a set of queues to match idle printers to print 
requests, and vice versa. 

-——— EE 
amiga/tech.talk #963, from tholloway, Sat Mar 14 17:24:06 

1987. А comment to message 946. 


The default priority is zero. Supposedly, good little Amiga 
programs run between -5 and +5. Rather tight, even so. There's 
more room on the low side, since the only low-priority system 
tasks I know of аге the validators, but the DEFAULT 1s zero, so 
dumb users (me included) are likely to get surprises 1? 
applications assume that somebody launched them at low 
priorities. The SPOOLer was covered in issue #4 (I think) of 

Ami Project magazine. Corrected and enhanced version (including 
source) is available on Casa Mi Amiga BBS at (904) 733-4515. 


amiga/tech.talk #969, from Inoland, Sat Mar 14 20:14:04 1987. 
А comment to message 966. 


Zounds! Time to place a call to the Casa М1 Amiga BBS, 
methinks! Thanks for the info on the spooler. 


amiga/tech.talk #954, from afinkel, Mon Mar 9 18:05:20 1987. А 
comment to message 942. 


If two tasks have the same priority, EXEC gives time slices in 

а round-robin manner. This eases things considerably. Also, the 
priorities could be changed in the future. (uh oh, I hear the 
sound of a worm сап opening. . .) Ш 


“D” SIZE PLOTTER 
51495% 


THE BARE 
XT-AT TURBO 
SYSTEMS 


12295 | 
RETAIL 


Model PC 34/36 
| Pen Plotter: 
(415) 795-0956 


655 Jahn Muir Drive * Suite 416 
San Francisco, CA 94132 


NEWS RELEASE 


Inquiry 345 


Inside Fiarida Import/Export Dc. Area 
B11.561.8444 613-964-5564 307-933-3523 

Фран Bub елі ty charge, Ged ЕЛ lee VIS ALR Er he, 
16520 Н. Florida Ave. Lutz, Florida 33549 


“208 N. Woodward. Royal Oak, MI 2/8072 6,83) 549-7111 


ина tradennitk of Comimidore. Atm; 
Масто tradentark of Micrinatt Com 


Inquiry 4 Inquiry 19 


THE BUYER’S MART 


A Directory of Products and Services 


THE BUYER'S MART is a monthly advertising section which enables readers 
to easily locate suppliers by product category. As a unique feature, each 
BUYER'S MART. ad includes a Reader Service number to assist interested 
readers in requesting information from participating advertisers. 


RATES: 1x—$475 3х —$450 6x—$425 12x—$375 
Prepayment must accompany each insertion. VISA/MC Accepted. 


AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 


furnish typewritten copy. Ads can include headline (23 characters maximum), 
descriptive text (250 characters maximum), plus company name, address and 
telephone number. Do not send logos or camera-ready artwork. 


DEADLINE: Ad copy is due 2 months prior to issue date. For example: October 
issue closes on August 1. Send your copy and payment to THE BUYER'S MART, 
BYTE magazine, 70 Main Street, Peterborough, NH 03458. For more informa- 
tion call Mark Stone at BYTE 603-924-3754. 


ACCESSORIES 


. SOFTWARE PUBLISHING... 
GDS ollers a wide variely of services that will help get your 
software to Ihe market. Address your needs with GDS. 

* ІВМ style cloth/vinyt 3-ring binders/skps. 
* Labels, sleeves, disk pages, bulk disketles. . 
е Disk duplication with 100% verification. 


• Shrink wrapping and product assembly. 

* Quick turn-around. 

A well packaged product can make the difference in making 

a sale. Сай us now! VISA/MC. 

G Lenco DEVELOPMENT SySTEmS(31 2) 392-2492 
3920 Ridge Ave., Arlington Hts., IL 60004 


Inquiry 650. Inquiry 655. 


BAR CODE 


ACCESSORIES 


INTERFACES 
and CABLES! 
For most major computers and printers 


ТесТгапв flexibility. 
6925 Rosemead Blvd. #24, San Gabriel, CA 91775 


(818) 285-3121 or (818) 799-4570 (916) 386-1776 


BAR CODE 


READ & PRINT BAR CODES 
Internal unit (short-card for (BM POSXT/ATicom- 
patibles) or RS-232 Dual Port unit: both work with 
all keyboards and software. Includes stainless 
steel wand or LASER gun. User-friendly Bar Coda 
and Text printing software with format/size 


Seagull Scientific Systems 
601 Universgily Ave., Suite 150, Sacramento, СА 95825 


nquiry 658. 


BUSINESS OPPORTUNITIES 


COMPUTER PROTECTION 
* UPS * LINE CONDITIONERS * ISOLATORS 
• MODEM PROTECTORS 
* AC POWER INTERRUPTERS 
— HUNDREDS OF HINTS & PRODUCTS - 


FREE CATALOG 1-800-225-4876 


ELECTRONIC SPECIALISTS, INC. 
171 So. Main $t.. РОВ 389, Natick, Mass 01760 


1-800-225-4876 


Inquiry 651. 


DATA CABLES & PARTS 
EIA RS232-C Data Cables - standard, extended 
distance, Teflon Assemblies. Also Centronics 
(parallel), Coaxial (RG59U, RG62A/U, Dual Wang, 
Twin-axial), Ethernet, Ribbon, ІВМ, DEC Cornpati- 
ble cables, AB switches, connector parts, bulk cable; 
tools & hardware (wall plates). Send for Catalog. 


Communication Cable Co. 
POB 600-B, Wayne, PA 19087 


215-644-1900 


BAR CODE MADE EASY 


PERCON?® E-Z-READER" keyboard interfaces and multi-user 
Н5-232 models make it easy to add bar code to virtually any 
computer/terminai WITHOUT SOFTWARE MODIFICATION. 
Immediate shipping. two year warranty. Bar code pnnbng 
software available. Call for details on fast. accurate, easy data 
entry. Substantial reseller discounts. 


РЕНСОМ? 
2190 W. ТИҺ St, Eugene, OR 97402 
(503) 344-1189 


Inquiry 656. 


DATA INPUT DEVICES 
Bar Coda & Magnetic Strips Readers for microcom- 
putes & terminals, Including ІВМ, DEC, AT&T, СТ, Музе, 
Wang. All readers connect on the keyboard cable & are 
transparent to all software. Low cost bar code print pro- 
grams & magnetic encoders are also available. 


TPS Electronics 
4047 Transport, Palo Alto, CA 94303 


415-856-6833 Telex 371-9097 TPS PLA 


EATEN ANY GOOD CHIPS LATELY? 
We eat, drink, and sleep hardware and love 
describing the results. We're looking for others 
who have built unique projects and can write ar- 
ticles about them. If you've got a great project 
ready for a chapter in our book, write us now. 
We're already in the business and we pay top 


dollar! 
Microservices 
67 Scott Drive, South Windsor, CT 06074 


Inquiry 659. 


WANTED: 


Instrumentation consultants in all parts 
of the U.S. We want to refer potential 
clients to local consultants for PC-based 
instrumentation solutions. 

Respond to: 
P.O. Box 9565, New Haven, CT 06536. 


Inquiry 652. 


FREE CATALOG 


Thousands of parts and new surplus electronic parts 
at super low prices. FAST ORDER PROCESSING 
AND SHIPPING (95% of all orders shipped within 
48 hours). 

CALL OR WRITE FOR A FREE CATALOG. , , 


ALL ELECTRONICS CORPORATION 
POB 20406, Los Angeles, CA 90006-0406 


1-800-826-5432 
Inquiry 653. 


Self-Inking Printer Ribbon 
For users of Okidata and other open spool ribbon 
printers. Controlled Printout Devices аге a new Kind of 
printing ribbon that re-ink ihamsetves, and will last 15 


times longer than the ribbon you are now using. For 
further information please call or write. 


CONTROLLED PRINTOUT DEVICES, INC. 
POB 8689, Baldwin Rd., Arden, NC 28704 


(704) 684-9044 


Inquiry 654. 


Inquiry 657. 


BAR CODE READERS 
PC/XTIAT Bar Code Reader attaches as 2nd 
keyboard, reads bar codes as keyed data, Exter- 
nal No Slot Model— $385 or Internal Slot Model 
$339. Н5-232 model— $399. Rugged metal case 
& wand, reads UPC/EAN, 2 of 5, Code 39, etc. 
Dealers welcome. Same-day, free shipping. 30 day 
$ back guarantee. 


Worthington Data Solutions 
130 Crespi Court, Santa Cruz, CA 95060 
(408) 458-9938 See our ad on page 120 


BIG TEXT and BAR CODE PRINTING 
Print Labels with Large Tex and/or bar codes on PC 
with Epson/Okidata/IBM ptrs. Text to 1"x1" reads at 50 
ft. Bar codes 39, | 20f 5, UPC/EAN, MSI, MIL-STD, 
AIAG. Flexible format/size, Color, Reversals. Menu 


driven $49-$299, OR print from ANY program (BASIC, 
dBASE) $179-$239. Lasers too! 


Worthington Data Solutions 
130 Crespi Cour , Santa Cruz, CA 95060 


(408) 458-9938 See our ad on page 120 


Inquiry 660. 


FREE LIST 
100 P.C. BUSINESSES 


Persona! Computer Owners can eam $1000 to 
$5000 monthly selling simple services performed by 
their computer. Work at home - in spare time. FREE 
list of 100 best services to offer. Wote: 


A = { " M = В .Х 
Р.О. Box 60369, San Diego CA 92106-8369 


Inquiry 661. 


CAD/CAM 


FASTCAD 


Written in assembler for maximum speed, this full 
featured package has user definable simultaneously 
active windows. Menus аге easy to customize. 
Automate complex or repetitive tasks thru macros and 


scripts. Floating point math gives the user precision and | 
near infinite zoom. | 


EVOLUTION COMPUTING 
437 S. 4Bth St.. Suite 106, Tempe, AZ 85281 
602-967-8633 


Inquiry 662. 
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THE BUYER’S MAR 


COMMUNICATIONS __ DATA/DISK CONVERSION DOCUMENTATION 


MULTI-USER BBS (FOR IBM PC AT) 
TEAMate — a mainframe quality BBS. A mini Com- 
puServe. Full screen cursor-controlled interface, topic 
outline structure, public and private topics, audit trails, 


xmodem, integrated mail, content retrieval and more. 
MS-DOS, XENIX and UNIX versions. 
MMB Development Corporation 
1021 Мо. Sepulveda Bivd., Suite K, Manhattan Beach, CA 90266 
(213) 545-1455 


Inquiry 663. 


Easy Comm" 


Easy touze genera! purpose communications program 
for PC-PC-Data Base phone line communications. “Bat- 
ter than Crosstalk at 1% the price!" say Easycomm 
users. Send and receive files in ‘batches.’ by 
XMODEM, XON-XOFF TEXT, 1200 or 300 baud, even 
unattended. STATUS displayed at all times, context- 
sensitive "help," much more. 


SPECIAL $49 + $2 SH 
CalSOFT (805) 497-8054 VISA, MC 


2899 Agoura Rd., Suite 143, Westlake Village, CA 91361 
Inquiry 664. 


COMPUTER INSURANCE 


COMPUTER INSURANCE 


Call toll free for information and immediate coverage 
ғ BUSINESS COMPUTERS 
* HOME COMPUTERS 
* COMPUTERS OVERSEAS 
e COMPUTERS YOU LEASE 
• COMPUTERS YOU LEASE TO OTHERS 


SAFEWARE, 
The Insurance Agency Inc. 


1-800-848-3469 IN OHIO (614) 262-0559 
Inquiry 665. 


J CROSS ASSEMBLERS 


INCREDIBLE ASSEMBLER BARGAIN! 


Turn your PC into a complete development system with our in- 
troductory offer You wili get 5 cross-assemblers for less than 
the price o! one! RUSH YOUR INQUIRY. 

FOR JUST US. $150 YOU WILL GET: 
ZBOASM For 280 microprocessor family 
96XASM For 8096 microcontroller family (MCS-96) 
85XASM For 8080/8085 microprocessors 
51XASM For 8051 microcontroller family (MCS-51) 
4BXASM For 8048 microcontroller family (МС5-48) 


LEAR COM COMPANY 


2440 Kipling Street, Suite 206, Lakewood, C O 80215 
(303) 238-2506 


Inquiry 666. 


ASSEMBLERS & TRANSLATORS 


Over 20 high quality, full function, fast relocatable and 
absolute macro assemblers are available immediately. 
Source language translators help you change microcom- 
puters. Call for info about М5/ОО5, CPMBO, ISIS versions. 


RELMS* 
PO. Box 6719 
San Jose, California 95150 
(408) 265-5411 
TWX 910-379-0014 


Inquiry 667. 


| CUSTOM SOFTWARE 


CUSTOM SOFTWARE 


To your specifications! 


Specializing In: BIT-slice microprogramming ap- 
plications and design. 

High-level: MS/DOS based “С. 
Documentation: Other than well-commented 
listings is OPTIONAL for an additional fee. 


E & J Enterprises, Inc. 

PO. Box 817, Henderson, Nevada 89015 
Inquiry 668. 
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DISK AND TAPE CONVERSIONS 
High quality conversion services for Dedicated Word 
Processors, Mini and Microcomputers. Over 600 31⁄2“, 
514", and B" formats. Also 800-1600ВР! tape. Included: 
Wang, NBI, CPT, DEC, Vydec, Lanier, (25/6, Xerox, 


ІВМ 5у5/34/36/38/5520, Mac, Victor, TRS, Apple, 
NSTAR, IBM PC/AT, HP, and most of the other 


microcomputers. We can convert directly into word pro- 


cessing software such as: OW3, WP, MS/WRD, WS, 
Samna, MM, PFS, and many others. 


DATA FORMATS, INC. (408) 972-1830 
Inquiry 669. 


INTERCHANGE HEWLETT PACKARD 
FILES ON IBM PC 
IBM PC to HP File Copy allows IBM PC's and com- 
patibles to read and write fites written by Hewlett Packard 
Series 70, 80. 200, 300, 1000, 9000 computers. Call for 
data sheets, config diagram, pricing. Oswego Software 
Inc. specializes in HP disk file copying, program 
translators. 
Oswego Software Inc. 

507 Norlh Adams Street, Oswego, Illinois 60543 USA 
312) 554-3567 TELEX 858757 


Inquiry 670. 


Disk/Disk > Tape/Disk «OCR 
Over 1,000 formats! 31/2, 5%, or 8 inch disks; 
9 track mag tape; 10 MB Bernoulli cartridge. 
Data base and word processor translation. 
Specialists in Government Sensitive Data. Call 
for free consultation.. 

Computer Conversions, Inc. 
We take the hassle out of data conversion... 
9580 Black Mtn. Rd., Sie J, San Diego, CA 92126 
(619) 693-1697 


Inquiry 671. 


CONVERSION SERVICES 
Convert any 9 track magnetic tape to or from over 
800 formats including 372", 5%”, 8" disk formats & 
word processors. Disk to disk conversions also 
available. Call for more info. Introducing OCR Scan- 
ning Services. 


Pivar Computing Services, Inc. 
165 Arlington Hgts. Rd., Dept. #B 
Buffalo Grove, IL 60089 (312) 459-6010 


Inquiry 672. 


DEMOS/TUTORIALS . 


INSTANT REPLAY Il 

Build Demos, Tutorials, Prototypes, Presentations, Music, 
Timed Keyboard Macros, and Menu Systems. Inciudes 
Screen Maker, Keysiroke/Time Editor Program Memorizer, 
and Animator, Rec'd Great Reviews! Simply the BEST. Not 
copy protected. No royalties. 60 day satisfaction money 
back guar. ІВМ and Compatb $149.95 US.Chk/Cr. Crd. 
Demo Diskette $5.00 


NOSTRADAMUS, INC. 
3191 South Valley Street (ste 252) 


Salt Lake City, Utah 84109 (801) 487-9662 
Inquiry 673. 


| DOCUMENTATION 


COMPUTER ASSEMBLY MANUALS 


BIG BLUE SEED for IBM" BUILDERS: Parts list, place- 
ment diagrams, instructions lor assembling 75 bare cards. 
Now includes 640K, Turbo & AT MthBds. $17.95. 
APPLE™ BUILDERS NEED APPLE SEED: Instructions 


for assembling 85 Apple-compatible bare cards including 
the popular 6502 11+ and Не MthBds. $14.95. 
Both for $30. Bare cards available Check/MO/VISA/MC: 


NuScope Associates", Dept В 


РО Box 790 * Lewiston New York % 14092 
"А Division of Kosmic Microtech Inc. 


Inquiry 675. 


DOCUMENTATION 


When they ask about your manual . . . Do you politely 
change the subject? No more! Give them documenta- 
tion you can be proud of, at a cost you can afford. Fix- 
ed price contract, professional quality, quick 


turnaround. 
Сай today for a free estimate. 


DOCUMENTATION-BY-MAIL 
20370 SW 84 Avenue * Miami, FL 33189 


(305) 253-2317 
Inquiry 676. 


DUPLICATION SERVICES 


4” TAPE CARTRIDGE 
DUPLICATION 


ALSO: 
Disk duplication 
Custom software binders 
Custom diskette labels & sleeves 
Complete packaging and assembly 


West Coast Telecom 
503-292-9357 


Inquiry 677. 


BLANKET SERVICES 


Diskette duplication • Packaging * Stock- 
ing/Drop shipping * 48 hour delivery * 
SUPERLoK copy protection “ No master- 
ing fee * No charge for standard labels * 


Star-Byte, Inc. 
713 W. Main St., Lansdale, PA 19446 


215-368-1200 800-243-1515 
Inquiry 678. 


SOFTWARE DUPLICATION 


“ One Stop Shopping * Technical Support 
* Custom Packaging * Drop Shipping 
е Copy Protection * Fast Turn-around 
e Competitive Pricing 
SATISFACTION GUARANTEED 
800-222-0490 м.) 201-462-7628 


MEGASoft 


P.O. Box 710, Freehold, NJ 07728 


FLOW CHARTS 


STRUCTURED FLOW CHART 


NSChart creates Nassi-Shneiderman (structured) 
flowcharts from a simple PDL. Keywords define 
Structures & text strings appear in the chart. Easy 
to create, even easier to revise! Automatic chart 
Sizing, text centering. Translators from many 
languages available. For Mac and IBM PC. 


SILTRONIX, INC. 
Р.О. Box 82544, San Diego, CA 92138 
1-800-637-4888 


Inquiry 679. 
HARDWARE 


ADDCARD PUTS 8 SLOTS 
IN THE 5 SLOT IBM-PC 
FOR ONLY $79.00. 


Fits inside system = 29100 ІВМ Compatible * Uses existing 
motherboard • Visa/MC/CQD * Cail or write for orders or 
brochure: 


1-800-231-4310 Ext. 768 / 313-562-9768 
Merak ind. е 8704 Edna * Warren Мі 48093 


Inquiry 680. 


HARDWARE 


68020 COMPUTERS 
Upto 14.5 Mbyte RAM, 258K ROM, 30 users, DMA ћор- 
py and SASI (SCSI). calendar/ciock w/bat. backup, timer, 
rea! time multi-tasking, multi-user op. sys. basic, 
assembler, screen editors, spreadsheet. Fits PC type 
cabinet. Mem. Prot. option, more. 


From $2195.00. 
Other 68XXX computer systems from $995.00. 


AAA Chicago Computer Center 
120 Chestnut Lane - Wheeling. 11. 60090 
(312) 459-0450 


Inquiry 681 


68000/68020 SUPERMICROS 


68000 from $1495 68020 from $2195 
Up to 30 Serial Ports, 14.5 Mbyte RAM, Hard & 
Floppy Drives w/DMA, Real-Time Clock with Bat- 
tery backup. Price includes Software: 059/68000 
or OS9/68020 Op Sys Basic09, C Compiler, Word 
Processor, Spreadsheet, Disk Backup & Com- 
munications Programs and much more. 


Frank Hogg Laboratory 


770 James St., Syracuse, NY 13203 
315/4 74-7856 Telex 646740 


CHIP CHECKER 


* 74/54 TTL + CMOS • 8000 National + Signetics • 14/4000 
CMOS * 14-24 Pin Chips ғ 9000 TTL e .3" + 6" IC widths 
Tests/ldentities over 650 digital chips with ANY type 
of output in seconds. Software updates will be offered 
as new chips become available. ІВМ compatible ver- 
sion $259, C128 + C64 version $159. 


DUNE SYSTEMS 
2603 Willa Dr., St. Joseph, МІ 49085 
(616) 983-2352 


Inquiry 683 


SAVE Direct Manufacturer ХТ/АТ Compatible Wholesaler 
XT Clore Bare Bone (case, 19075 640K 
XT Complete System (above + (2) Fujtsu Drives 
Hires Monitor, Mano Graphic Card, Keyboard, 2pp, tsp, АТС) 
sad > Bone (case, 2007$, 512K. Phoerx Bios, 80286 $595 
1 
АТ Complete бурела izboe • 1 2B, ҒО Controller, Hi-res $1195 
Mondor. Mono Graghe Car, Keyboard. 2рр. isp, АТС) 

Dealer Inquiries invited Сотріеіе Computer Accessories/Penpherals 
DAR HAN CORP. VISa/MC/AE Accepted 
908 E. Main St, Alhambra, CA 91801 
(818) 570-0396 or 284-2142 
G/Net Advanced Netware Available 


Inquiry 684. 


SANYO 550/555 USERS 
TURBO QOARD-72MMZ.... eo ess B 95.00 
20 MEG EXTERNAL HARD DISK SYSTEM 
SANYO VIDEO BOARD (ORIGINAL) . 


HARD DISK CONT W/CABLES & SOFT (57-506) ....5249.95 
7 68K MEM, CLK, & EXPANSION ВО. 
(FREE RAMDISK, SPOOLER, & SOFTVIDEO-RUNS 
ІВМ PROGRAMS).. .. ЖЕНТ 0199:99 
TAMPA BAY DIGITAL 
1807 Gulf-to-Bay Blvd., Clearwater, FL 33575 
813-443-7049 


Inquiry 685. 


EPROM/EEPROM PROG. $250 
Programs 2716-27512, 25xx and 68764/66 eproms 
via RS-232. Aiso 874x micros and 28xxA & 52Bxx 
EEPROMs. Automatic baud rate select, built in help 
menus, по personality modules! 


16 BIT (/О MODULE $75 
Low cost control vie RS-232. Expands to 512! 
INTELLITRONICS 
P.O. Box 3263, Tustin, CA 92680 
(714) 669-0614 


Inquiry 686. 


THE BUYER’S MART 


INDUSTRIAL STRENGTH COMPUTER 
Has optimum features for monitor + control applica- 
tions 16 Chan A/D*8 Opto INs"8 HiDrive OUTs*48 
Prog I/O Lines З RS232/422 Ports'4 Timers' Watch- 
dog*90K Memory'5.25x8.0 Options: Resident FORTH 
79 OS with Target Compiler Editor, Assembler, and 


Auto Load/Start; 5 MHZ 8085 4 Chan D/A” Battery 
Backed Clock/ RAM*Networking. 
E-FAC 1000 $229. E-PAC 2000 $399. 
EMAC INC. 
PO Box 2042, Carbondale iL 62902 
(618) 529-4525 


Inquiry 687. 


HAVE YOU BUILT A CIARCIA DESIGN? 
Designer kits at experimenter prices: 
* Serial EPROM Programmer, BYTE Oct'86, $89 
* BASIC-52 Computer, BYTE Aug'85, $169 
* Serial Video Digitizer, BYTE June'87, $99 
* Grayscale Video Display, BYTE May'87, $99 
* Trainable IR Controller, BYTE Mar'87, $54 
More Kits available 
Call CCI 
4 Park Street, Suite 12, Vernon, CT 05066 


(203) 875-2751 


Cleans up your line power! 
Isobar protects computer from damage caused by 
high voltage spikes and AC line noise. It prevents 
errors, malfunctions, false computer printouts and 
disc skips, plus audio and video hash. Isolated filter 
banks isolate the outlets to prevent equipment in- 
teraction! 3-way spike protection! Free catalog. 


Indus-Tool 
730 уу. Lake St., Chicago, IL 60606 


Phone 312-648-2191 
Inquiry 689. 


molecular" 


SUPER MICRO 8 200MB 


HARD DISK UPGRADE 
Upgrade Supermicro 8 with 5.25" Hard Disk, 66.6 MB 
per drive, up to 3 drives for a total of 200MB 


DIGITAL PRO INCORPORATED 
422 Equitable Bldg. Il, Ortigas Ave. 
San Juan, MM, Philippines 


TEL (2)-721-0658, TLX 27763 AQP PH 


Inquiry 690. 


NEW/USED APPLES & STUFF 
MACINTOSH $800. + up 
Imagewriters 1 $275 
Apple 11+ & ПЕ — Call 
Macintosh Motherboards $150 & up 
We buy, sell, & horsetrade — Apple, ІВМ, 


SHREVE SYSTEMS 
845 Lark Ave., Shreveport, LA 71105 
318-865-6743 4-9 p.m. C.S.T. VISA/MC 


MEMORY CHIPS 
41256-150ns . .. 2.30 8087-8mhz. . . 145.00 
41256-120ns . ‚ 2.55 B0287.6mhz. . 182.00 
4164-150ns., .. .90 27512. ...6.45 
МЕС V-20.:8mhz. .8.50 27256., .4.45 


CIAL 


SPE 
Speed up kit turns 4.7mhz XT up to Bmhz 35.00 
includes, У-20, hardware, reset and speed switch. 


WOOD & ASSOC. 
fax (512) 331-9437phone (512) 331-4865 


call far volume pricing or unlisted items, subject to change. 


Inquiry 692. 


HARDWARE 


FOR SALE 
CIE multibus 680/30 computers c/w 
20meg, 512K, 68,000 CPU, 1 floppy, 4 
SP, 1P port, tape interface (3 slots), 19" 
rack style, c/w rails, regulus O.S., 
$4,850. Cdn. Unused. 10 only. 


CALL: 


Inquiry 693. 


| HARDWARE/ADD-ONS 


HARD DISK DRIVES FOR IBM 
PC’s & AT’s 
TOSHIBA 
* 86 MB HARD DRIVE е 22 ms average access time 
Perfect for ІВМ XT or AT computers, 129 MB with 
RLL controllers. SPECIAL $995.00 
Call GSK Enterprises 


(206) 820-1815 or (800) 527-5677 
12514 130th Lane М.Е. Kirkland, WA 98034 


Inquiry 694. 


APPLE COMPATIBLE PRODUCTS 


fe RAM/80 Column Boards, 64K $39. 256K $109. 
512K $139. 1.ОМЕС $238. 256К-1.ОМЕС in- 
cludes ХМе PLUSWORKS Siwr. 11+ 80 Col Bd 
549. Пе Keypad w/16 Keys $39. || + /e Cooling Fan 
wisurge protect $29.95. Add $3 Shipping. Write 
for complete list. 


NEXO DISTRIBUTION 
914 East8thSt., Ste. 109, National City, CA 92050 


(619) 474-3328 


Inquiry 695. 


NEW VOICE SYNTHESIZERS! 


"Тһе Parrot" юг IBM/Compatibles. It learns your 
words and never forgets. $129.95. "Super Talker” for 
Commodore 64/128. $79.95. "Super Talk" for Adam. 
$99.95. All hardware includes software. Adam pro- 
grams too! Order now or SASE for free catalog. 
Specify computer(s). 
THE TALKING PEOPLE 
19932 Carmania Lane, Huntington Beach, CA 92646 

(714) 968-8355 Dealer inquiries Invited. 


Inquiry 696. 


РСІ/О BOARDS 

е Four Port RS-232 w/software . 

е RS-422/485 Serial 

e RS-232/422 with 24 Parallel ЏО . 

• RS-232/422 Sync/Async 

• EPROM/RAM 

* AID & Digital /О 

“ Dual RS-232/422/485 қ Ў 

Sealevel Systems Inc. 
РО. Box 1808, Easley, SC 29641 

(803) 855-1581 


Inquiry 698. 


280" / HD64180/CP/M" CO-PROCESSORS 
Plug-in co-processors for РС, РСАТ. 
Blue Thunder 280 co-processors 
6-mhz $249.95 10-mhz $399.95 
125-mhz $599.95 


HD64180 co-processors $295 and up 
All co-processors wah CP/M emulator. Software onty 
emulator ZSIM only $99.95. 


Z-WORLD 408-980-1678 


2065 Martin Ave. #110, Santa Clara, CA 95050 
See Ad Page 74. 


Inquiry 346. 
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HARDWARE/GRAPHICS 


HOUSTON INSTRUMENTS PLOTTERS 
Houston ОМР-40/41%42: A-B/C-D-size $966/$2577 
loline LP3700 A-E size. 1 pen $3317 
DIGITIZERS 
Summagraphics MM1201, pow. cable $374 
GICO MD7-1212 complete $516 
Hitachi HOG-1111C Tiger Il w/stylus $646 
GRAPHICS BOARD/MONITOR COMBOS 

Orchid TurboEGA & NEC Multisync $1099 
Artist 1 & Mitsubishi 19" monitor (CG922LPAG) $358В 
Large corp. & institutional PO's accepted О.А С. 


ARDEN SYSTEMS, INC. (213) 479-6707 ext. 29 
12335 Santa Monica Bl #240, Los Angeles, CA 90025 


Inquiry 699. 


HARDWARE/PERIPHERALS 


LOAD CELL INPUT & CONTROL 


Local/remote control of plant processes via multi-drop 
bus from single serial port; compatible with all com- 
puters. Basic software included. 


* Load call input • 8 channel AC output * 
* 24 channels AC/DC input/output * 
* Count up/down/metered pump control * 
SCALE-TRON INC. 
РО. Box 424, Lachine, Quebec, H8S 4C2 Canada 


(514) 634-7083 


Inquiry 700. 


_ HELP WANTED 


SOFTWARE ENGINEER 


Design, test, develop, modify and evaluate computer software 
systems and applications for proprietary hardware built 
around microprocessor chips. Develop and maintain applica- 
tions and/or sysiems software including CAO systems for 
VLSIC in "C" and the UNIX* operating systems environment. 
Evaluate future high performance computer systems, design 
systems engineering and human computer interface, coor- 
dinating software development, Languages: C, UNIX-SHELL 
PROGRAMMING, ASSEMBLER. Some projects are perform- 
ed on client sites at various geographic locations. 40 hours 


per week. 9 to 5. $33,000 per year. 
(Continued ... see ed below) 


Inquiry 701. 


Must have BSEE and one year experience as a research/- 
teaching assistant. Education to include computer architec- 
ture, software engineering, VLSIC design, computer algorithm 
design and analysis, and human computer interface. Ex- 
perience to include the following projects: САО (Computer 
Aided design) for VLSIC (Very Large Integrated Scale In- 
tegrated Circuits) using C and UNIX SHELL PROGRAMM- 
ING LANGUAGES; and, Design and Development of à 
Microprocessor chip. Send resume to: 


Illinois Department of Employment Security 
401 S. State St., 3-5, Chicago, IL 60605 
Attn: L. Boksa, Не!. Мо, 6675-B. 

An employer paid ad. *UNIX is a registered trademark of AT&T. 


Inquiry 701 


| LAPTOP COMPUTERS 


$699 COMPLETE LAPTOP SYSTEM 
Choose the new 24K Tandy 102 0r 64K NEC 8300 laptop com- 
puters & combine it with our 3v?" disk drive, Sardine word 
processor and Random House dictionary (on a ROM chip) 
and even a carrying bag—all lor just $699—and less than 
6 pounds! Add our IBM or Macintosh disk connection soft- 
ware for only $49. Other accessories include a 2 Ib. printer 
for $99 or a 1200 baud 602. battery-operated modem (Hayes 
compatible) for only $179. FREE laptop catalog. 
Traveling Software, Inc. 
19310 North Creek Parkway, Bothell WA 98011 


1-800-343-8080 (206) 483-8088 
Inquiry 702. 


MAILING LIST PROGRAMS 


ROCKET MAIL 


Flexible list manager, organizes muitiple lists. 17 
fields including UPS zone, help windows at field 
levels. Print labels 1, 3, 4 across. Indexed by last 
name, zip code, record number and status. IBM's 


& compatibles w/384K, DOS & hard disk. $49.50. 
Hooper Consultants 
Rt. 3, Box 101-A, Double Springs, AL 35553 
205-486-4669 


Inquiry 703. 
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THE BUYER’S MART 


FREE PRICE GUIDE 


Call ot write for our FREE comprehensive price guide containin 
hundreds of languages. utilities and books specifically for IB 
personal computers and compatbles. We're the workd's leading 
independent dealer of programmers development tools 
because we sound achace, low discount prices. fast 


delivery, FREE domesbc shipping and no hidden charges. 
Programmer's Connection | воо-336-1166 usa 


216-877-3781 OH & AK (Collect) 


136 Sunnyside St. 800-225-1166 Canada 
Hartville, 44632 9102406879 Telex 


Inquiry 704. 


DO YOU WRITE SOFTWARE? 
EZ-INSTALL helps you CLEANLY distribute software 
applications or products to users! Get control—stop 
messing with ВАТ files. Check available disk, 
memory, file sizes, time stamps, drives, directories, 
DOS versions, efc. “Bullet-proof” installation routines 
can be yours! Only $69! (М/С, VISA). 


The Software Factory, Inc. 
15301 Dallas Pkwy, LB 44, Dallas, 75248 
214) 490-0835 


Inquiry 705. 


Modula-2 


REPERTOIRE is an integrated DBMS, win- 
dow/forms/menu generator, muiti-window text editor, and 
expression evaluator désigned specifically for M2. Only $89 
with full (600K) source code and 320p printed manual. 

manual for this and many other M2 tools available 
on free demo disk. MC/VISA/AMEX/PO/COD. 


P M Н 4536 SE 50th, Portland, ОН 97206 
. (503) 777-8844; ВІХ: pmi 


Inquiry 706. 


| PUBLIC DOMAIN —_ 


RENT SOFTWARE $1/DISK 
Rent Public Domain and User Supported Software 
for $1 per diskfull or we'll copy. IBM, Apple, C-64, 
Sanyo 550 and Mac. Sampler $5. УІБА/МС. 24 hr. 
infolordar line. (619) 941-3244 or send #10 SASE 
(specify computer) Money Back Guarantee! 


FutureSystems 
Box 3040 (T), Vista, CA 92083 
office: 10-6 PST Mon.-Sat. (619) 941-9761 


Inquiry 707. 


THE BEST OF THE BEST! 
Public Domain & User Supported Software for IBM PC 
or compatible. Word Processing, Database, Spread- 
sheets, Utilities, Games, Accounting, etc! 60 disk 
package $205.00, or rent 2 wks. $75.00. Info & Super 
Sampler Disk $6.50, Deluxe Word Processor $6.50, 
both $12.00. MC/VISA 


BLUE CIRCLE GROUP, INC. 
5253 Chicago Ave. S, Minneapolis, MN 55417 


(612) 823-4111 


Inquiry 708. 


PUBLIC DOMAIN SOFTWARE 


Over 3000 disks covering PC/MS-Dos, CP/M, Масіп- 
tosh, Atari and Amiga. Priced from $6/disk by mail or 
download by modem from our 19 remote systems. 
(300-9600 baud. 600 + Megabytes online) for flat an- 
nual charge of $50 (US). Fast service, shipped around 
the world. Call or circle inquiry #710 for our FREE 40 
page minicatalog of highlights. 


CANADA REMOTE SYSTEMS LIMITED 
(1-800-387-1901) (1-416-231-2383) 


Inquiry 709. 


— ZULIA’ 


Run Color Graphics Programs in Your 


Monochrome Graphic Computer 
For IBM PC or compatible * Includes several programs 


MICRO-BOARD 


P.C. Box 424, Elmwood Park, New Jersey 07407 USA 
$29.50 plus S&H, Foreign order add $5.00 for shipping. NJ 
add & salestar. Send $1.00 for a fuil PD Software catalog. 


Inquiry 710. 


| J PUBLICATIONS 


ADA 
Code Reference Handbook with examples and 
easy-to-read descriptions. Attractive desk size 
copy. ONLY $14.95! 
e Easy to follow markers, 
* Pre-defined language attributes described 
* Text I/O * Direct VO е /O exceptions 


MJ Needham Software 
Box 231178, San Diego, CA 92123 
619-542-1643 


Inquiry 711. 


SOFTWARE ACCOUNTING 


dBASE BUSINESS TOOLS 


* General Ledger * Purch Ord/Invntory 
* Accounts Recvbl. * Accounts Payable 

* Order Entry * Job Costing 

* Sales Analysis * Job Estimating 

$99 EA. + s&h w/dBASE 2, Зог3 + SOURCE CODE 


dATAMAR SYSTEMS с. Crd/Chk/COD 
6809-B Convoy Court 
San Diego, CA 92111 (619) 223-3344 


Inquiry 714. 


ig TIME & BILLING =й 
400 clients/20 partners/BO job & 40 out of pocket 
categories/20 areas of practice/fixed fee or hourly/ 
more! Prints billing/statements/aged rec's/more! Free 
phone support. $149 (VISA/MC/AMEX). MS-DOS/ 


CPM-80. Other original software. 
FREE catalogue. 
MICRO-ART PROGRAMMERS 
614 Alameda Padre Serra, Santa Barbara, CA 93103 
(805) 962-0922 (24 hours) 


Inquiry 715. 


| | SOFTWARE A.l. 


NEW INTEGRATED ENVIRONMENT 
Al FOR THE ІВМ PC 

TOPSI IS A FULL VERSION OF OPS5 WHICH RUNS 

UNDER MS-DOS, UNIX OR CP/M. A FAST, EFFICIENT 

EXPERT SYSTEM DEVELOPMENT TOOL. 

PROTOTYPING: $125 PRODUCTION: $250 

PROFESSIONAL: $375 SHIPPING, ADD $5 


DYNAMIC MASTER SYSTEMS 
РОВ 566456. Allanta, GA 30356 


(404) 565-0771 Telex #282923 
Inquiry 716. 


| SOFTWARE BASIC 


COMPILED BASIC TOOLS 


We now carry a complete line of libraries and 
tools for Compiled BASIC in addition to our 
FIN ALLY! senes, Get our catalog of top brand 
products for Compiled BASIC, by calling 1-800 | 


423-3400 (8:00 AM to 8:00 PM EST) 


KOMPUTERWERK, INC. 
851 Parkview Blvd., Pittsburgh, РА 15218 
PA & AK call (412) 782-0384 


Inquiry 717. 


SOFTWARE/BASIC 


OPEN SYSTEMS/BBx BASIC 
“Development Environment” 
A Window overtay Environment моа ono function keys 
ID provide the : HELP interface - con- 
textual and indexed - ERROR Help key. А5СІВВХ/А5СІ 
PROGRAM CONVERTER - use your own text editor. DOS In- 


terface. WORKSPACE Status, and much more. 
Demo Disk: $10 U.S, (relundabla on packaga purchase) 
Package: $250 U.S, Money Orders only, payable to: 
Marshall H. Goodman Software Ltd. 
c/o CIC Computer Information Centre 
571 Adelaide Street East, Toronto Ontario, Canada M5A 1М8 
(416) 947-9486 


Inquiry 718. 


| SOFTWARE/BUSINESS 


dFELLER inventory 
Business inventory programs written in modifiable dBASE 
source code. 
dFELLER Inventory $150.00 
Requires dBASE Il or Ill, PC-DOS/CPM 
dFELLER Plus $200.00 
with History and Purchase Orders 

Requires dBASE iil or dBASE Ill Plus (For Stockrooms) 


Feller Associates 
550 CR PPA, Route 3, Ishpeming, MI 49849 
(806) 486-6024 


Inquiry 719. 


THE EXECUTIVE" VERSION 2.4 

Organize yourself! The Executive integrates a 
customizable rofodex with activities by name, auto- 
dialing, calculator, calendar with alarm & word process- 
ing with inside caiculations. Май merge your rolodex 
entries. 140 p. user manual. 30 day guarantee. $79 


EXECUTIVE MASTERY SOFTWARE 
P.O. Box 578-C, Concord, CA. 94520 


orders 
(415) 680-0202 (800) 682-2860 


Inquiry 720. 


DATA ENTRY SYSTEM 


Heads-down data entry with two-pass verification for 

the PC/XT/AT & compatibles. Loaded with features 

like: Auto dup & skip, verify bypass, range checks, 

& table lookups. Fully menu driven only $395. 
Call for free 30 day trial period. 


COMPUTER KEYES 
21929 Makah Rad., Woodway, WA 98020 
(206) 776-6443 


LP88 — SPREADSHEET LP 


Our bæst- menu-dnven linear programming system now solves 
problems with 1000 constraints and 5000 variables up to 30 times faster. 
New version reads/wries Lotus worksheets. Use 1-2-3/Symphony as 
a matr x generator or post processor. Many other features including in- 
leractive and batch operation, spreacisheet-stye display, equation pro- 
сезиу, problem/bass storage, їе |/О, Simplex restart, герой generator, 
sensitivity analysis. /ENews says: "The flexibüty and features of this pro 
шат are a bargain at its low price.” $149 with 8087 support and 
100-page manual. $29 tor working demo and mini-manual. 


EASTERN SOFTWARE PRODUCTS, INC. 
Р.О, Box 15328, Alexandria, VA 22309 
02) 360-7600 


Inquiry 722. 


LOGIC TREES 


provide decisive advantages over spreadsheets: for- 
mulas and results on the same graphics; probabili- 
ty functions (explained by reviewer's guide). IBM PC 


or compatible from $45. 


MAYBESO INC. 
6638 Monero Drive 
Rancho Palos Verdes, CA 90274 


Inquiry 723. 


THE BUYER’S MART 


SOFTWARE/BUSINESS | 


PC-Write™ Shareware Ver. 2.71 


Fast, full featured word processor/text editor for IBM 
PC. With spell check, screen clip, mailmerge, split 
screen, ASCII files, macros. Easy to use. Supports 
400 printers - LaserJet« and PostScript. Software, 
User Guide, and Tutorial on 2 disks for $16. Try it, 
then register with us for only $89 and get User 
Manual, 1 year tele-support, newsletter and 2 
upgrades. 90-day guarantee. VISA/MC. 


Quicksoft (206) 282-0452 CALL TODAY! 
219 First N., #224J, Seattle, WA 98109 


Inquiry 724. 


ARTIease System 


Lease management software for cycling paintings, ob- 
jet дап, etc. Includes inventory management, ex- 
change scheduling, batched billing, cash flow projec- 
tions, aging, P & L statements and more. Real time 
access for fast customer service. Runs on MS-DOS, 
520K RAM, Monochrome Monitor $395.00 
WindhamWoods Publishing 


P.O. Box 314, Windham, NH 03087 
603) 893-2667 VISA/MC (800) 537-5002 


Inquiry 725. 


DATA FORM 
CREATE your own form for DATA ENTRY 
GREAT FOR custom sales and purchase orders, 
bank loan packages, ledgers, etc. This product 
mixes data entry formats with numeric verification, 
word processing with/without line limits, tables, 
defaults, calculations. 


COMPOSE DATA SERVICES 
Р.О. Box 247, Midway City, CA 92655 
PC/compatiblesSend $39.95 + $3.00 s&h + 6% СА tax 


Inquiry 726. 


| SOFTWARE/CHURCH 


PowerChurch Plus™ 
Fast, friendly, reliable church administration 
system. Full fund accounting, mailing lists, 
membership, contributions, attendance, word 
processing, accts. payable, payroll, multi-user 
support, and much more - all for $495 com- 
plete. Demo version, $10 

F1 SOFTWARE 
P.O. Box 3096, Beverly Hills, CÀ 90212 
(213) 854-0865 


Inquiry 727. 


ROMAR CHURCH SYSTEMS" 
Mernbership-61 fields plus alternate address: labels, letters, 
reports any field(s). Offering-256 funds; optional pledge; 
statements; post to 255 x/year. Finance-G/L with budget, 
up to 500 sub-totais & 99 depts: month & YTD reports 
anytime for any month, Size 2000 реоріе/орру; 25000/10 
meg. Adtoo short! Write! 


Romar Church Systems, Attn: BMB 
P.O. Box 4211, Elkhart, IN 46514 


(219) 262-2188 
Inquiry 728. 


Church Package 
Parishioner Time, Talent and Treasure System pro- 
gram is written in modifiable dBASE source code. 
» Contributions * Disbursements * Ledger 
* Names with mailing labels 


* Personal information database. 
Requires dBASE Il or Ill. PC-DOS/CPM-80 $200. 
Feller Associates 
550 CR PPA, Route 3, Ishpeming, MI 49849 
(906) 486-6024 


Inquiry 729. 


SOFTWARE/ENGINEERING 


SIMULATION WITH GPSS/PC™ 
GPSS/PC" is an ІВМ personal computer implementa- 
tion of the popular mainframe simulation language 
GPSS. Graphics, animation and an extremely interac- 
tive environment allow a totally new view of your simula- 
tions. Simulate complex real-world systems with the 
most interactive and visual yet economical simulation 
softwara. 


MINUTEMAN Software 
Р.О. Box 171/Y, Stow, Massachusetts, U.S.A. 


(617) 897-5662 ext. 540 (800) 223-1430 ext. 540 


Inquiry 731. 


ELECTRONIC CIRCUIT ANALYSIS 
ECA-2 16 а PC based high performance analog circuit simulator 
w/AC, DC, Transient, Fourier, Worst Case and Monte Carloanalysis. 
ECA-2 will handle circuits af approx. 500 nodes and 2500 com- 
ponents. |n addition ta value and tolerance, the componenti 
parameters include Bandwidth, Temperature Coefficient, Delay, 
Phase Angie and continuous or piecewise norrlinearities. Includes 
component sweeping for optimization. Damo disk available. ECA-2 
5675. One year update service $120. 


TATUM LABS 
1478 Mark Twain Ct., Ann Arbor, МІ 48103 


(313) 663-8810 


Inquiry 732. 


Classical Controls Analysis Program 
Powerful, sophisticated stability analysis tool for XT, AT and 
Compatibles. S-plane, Z-plane, W-plane. High resolution Bode, 
Nichols, Nyquist, root locus and time response plots. Build 
system models from block diagrams using transfer function 
databases. Interactive, menu-driven, easy-to-learn user inter- 
face. Solves up to 50 equations. Analyze 60th order transfer 
functions. Mainframe power at PC price. 


LEWIS ENGINEERING SOFTWARE 
Р.О. Box 55-BV, Andover, МА 01810 
(617) 975-5509 


Inquiry 733. 


Affordable Engineering Software 
CALL OR WRITE FOR FREE CATALOG 
Circuit Analysis е Root Locus * Thermal 
Analysis * Plotter Drivers e Graphics • Signal 
Processing » Filter Design • Report Proof- | 
reader » Transfer Function Analysis * 
PCIMSDOS * Macintosh • CP/M. МІЅА/МС. 
BV Engineering % (714) 781-0252 
2200 Business Way Suite 207, Riverside, CA 92501 


Inquiry 734. 


= SOFTWARE/GENERAL 


WOULD YOU LIKE TO KNOW? 
Your 1.0.? Memory Level? Response Time? 
Coordination? Visual Perception? 


Expand your mind with MENTOR" —softwars that lets 
you explore your hiddan talents. 58 psychometric ex- 
ercises, incl. 25 LO. tests. 
IBM PC/Compatibles • 256K © $49.95 е VISA/MC 
Heuristic Research, Inc. 
3112-А West Cuthbert Ave., Midiand, TX 79701 
800-443-7380 (in TX, collect 915-694-5936) 


Inquiry 735. 


QUICK BASE CONVERSION 


Ш Arbitrary Base Calculator: x ? + — amt MOD 
in any base, any length. $499* + $4°° БАН. 
E 3-D Perspective Processor: Realistic view from 
any angle, any distance. $99** + 5499 S&H. 


@ Both require ІВМ PC (256K up). 


bp-Coding Systems 
2445 University Heights Ave., Boulder, CO 80302 
telephone (303) 442-1943 * facsimile (303) 442-1967 


Inquiry 736. 
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SOF TWARE/GENERAL 


SongWright IIl 


Music Processor for IBM Compatibles 
Prints quality lead sheets, songs, scores with text and 
symbols, multiple staves; transposes to any key; plays 
tunes. Screen graphics editor; IBM/Epson/Star printers. 


Send $49.95, $2 s&h or write for free sample output. 


SongWright Software 
Route 1, Box ВЗ, Lovettsville, VA 22080 
(703) 822-9068 


Inquiry 737. 


GREAT SOFTWARE, CHEAP! 
Absolutely smashing User Supported Software 
$495 per disk. PC-Outline, AutoMenu, PC-Key 
Draw, PC-DeskTeam, PC-Write 2.7, Poster- 
Banner, DOSamatic, utilities galore, games, much 
more! Money-back guarantee. IBM PC, PC Jr, or 
compatibles. FREE CATALOG. 


SHAREWARE EXPRESS 


31877081 Obispo, Suite 102M, San Juan Capistrano, CA 92675 


Inquiry 738. 


SMALL BUSINESS & HOME 
Loans/Sav'g/Calculator/Cost Schedule/Help Access 
List & Search. Files: Create, Read. Add Data-Charge 
Accts. Budget, Inventory, Tally, Auto Phone, Payroll. 
Invoice Sales/Ser./Paymts/Rtns. Check/Bank Stmts. 
Text-File. Sorts. Instrs. List Code-Basic. IBM & Com- 
patible. 256K, Add'l.. .APTS Rental File + $5. 

$39.95 + $5 S/H COD/M.O./Csh-Chk. 


800-247-7893 

CALC-DATA, INC. 305-456-0417 

460 Tamarind Dr., Hallandale, Fla. 33009 
Inquiry 739. 


SOFTWARE/GRAPHICS - 


If You Could See In 4D 
You'dgetsix viewing axes instead of three, and familiar 3D 
objects would wrap or skew. Now you cansee this with 4D 
Graphics Lab. Tired of flatland? Head for higher ground as 
you explore the fourth dimension by computer. Rotate 4D 
and 3D objects in real time or slowly define new objects too. 
Order today for $44.44 plus $4 S&H, CA add $2.89 tax. 
For Compaq, ІВМ PC, compatibles CGA or 256K EGA 

4D GRAPHICS LAB 
Suite 537, 12021 Wilshire Blvd., Los Angeles, CA 80025 


(213) 479-4792 


Inquiry 740. 


GRAPHICS PRINTER SUPPORT 
AT LAST! Use the PrtSc key to make quality scaled 
B&W or color reproductions of your display on any 
dot matrix, inkjet, or laser printer. GRAF PLUS sup- 
ports all versions of PC or MS-DOS with ІВМ (incl. 
EGA), Tecmar, and Hercules graphics boards. 
$49.95. 

Jewell Technologies, Inc. 
4302 SW Alaska St., Suite 207, Seattle, WA 98116 


206) 937-1081 
Inquiry 741. 


FORTRAN GRAPHICS LIBRARY 


MicroGlyph/SciPlot " provides (MS/IBM 
PRO/F77L] FORTRAN graphics on апу ІВМ 


РС/ХТ/АТ. Features lin/log axes, labels, Hershey 
fonts, hi res plots on (IBM/Epson/Apple Laser- 
Writer) printers, or graphics on (IBM Color/EGA/ 
HerculesMono/TecmarGM) displays. $89.95 plus 
$3.00 shipping. 


MicroGlyph Systems 
P.O. Box 474, Lexington, MA 02173 


Inquiry 742. 
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THE BUYER’S MART 


LAND SURVEYS 


L-PLOT...A Metes & Bounds program 10 
plot/print plats of Any scale— Any description— 
use Any measurement! Calc. areas, error of 
closure, plots multi tracts. IBM/compat with 


monographics, CGA or EGA capability. $190. $15 
working demo. Visa/MC/chk. 


LAN/SCAN, INC. 
Р.О. Box 6863, Abilene, T X 79608 
(214) 824-6419 


Inquiry 743. 


H-GRAPHICS 


Hercules Graphics Toolkit 


for IBM PC and compatibles 
Full Hercules Graphics support from: BASICA, GWBASIC, 
Quick BASIC, PASCAL, C, CLIPPER, and other languages 
38 functions for drawing, text, windows, screen dumpsetc. 
etc. "Easy Graphics" PC User (UK) 3/87 only $80 inc. air 
freight. Send for brochure and review reprint. 


Laboratory Software Ltd. 
2 Ivy Lane, Broughton, Aylesbury, 
Bucks, HP22 SAP England. (0)296 431234 


Inquiry 744. 


PC TECHNICAL GRAPHICS 
ТЕКМАН is a graphics library for the EGA ог Tecmar 
Graphics Master. Similar to PLOT-10, includes WIN- 
DOW, VIEWPORT, AXIS. Support for HP, HI plotters. 
Curve fitting, complete plotting program. Log, semi-log, 
multi-axis, 3-D, contours. Jerry Pournelle (Aug 86 Byte): 
"As good as any | have ever seen..." Demo disks, 
literature available. 


Advanced Systems Consultants 
21115 Devonshire St. #329, Chatsworth, CA 91311 
(818) 407-1059 


Inquiry 745. 


FORTRAN PROGRAMMER? 


Now you can call 2-О and 3-D graphics routines 
within your ЕОНТНАМ program. 

GRAFMATIC: 75 callable routines for 
screen output. $135. 
PLOTMATIC: Pen plotter driver. $135. 

For the ІВМ PC, XT, AT and compatibles. We sup- 
Port a variety of compilers, graphics boards and 


! ! 
proms": MICROCOMPATIBLES 
301 Prelude Drive, Dept. B 
Silver Spring, MD 20901 


(301) 593-0683 
Inquiry 746. 


= SOFTWARE/INVENTORY 


SUPER RETAILER™ Is HERE! 


Find out why. over 500 purchases a second are made 
on the finest point of sale program. Ultra-flexibility-cash, 
returns. credit, depts ... Control your bus. Keep track 
of your money. Inventory module - $99. Become a Super 
Dealer. Modules for acctng integrate automatically. 60 
Day Money Back Guarantee. VISA/MC. IBM & compats. 


PMC 
100 East 2nd Street, Mineola, NY 11501 


800-DIAL-PMC in NY 516-294-1400 
Inquiry 747. 


- SOFTWARE/LABELING 


LARGE TEXT—LABELS and FORMS 


Print big text labels readable at 50 М. Uses IBM PC with 
Epson/OKi/IBM printer, 13 Text sizes to 1.2" x1.0" , Col- 
or, Reversals, Bar Codes, File Input, Any Size, Flexi- 
ble Format. Easy Menu Driven - $279, Also fom 
dBASE, Basic, Wdstr, Lotus, ANY program —$239. 
Fast, Easy, 30 day Money Back Guarantee. 


Worthington Data Solutions 
130 Crespi Court, Santa Cruz, CA 95060 
(408) 458-9938 
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SOFTWARE/LANGUAGES 


Super 8 Cross Assembler 
Full feature Zilog-compatible two pass absolute 
cross assembler provides TEK or Intel Hex output 
at over 8,000 lines per minute. Resident debug- 
ger/monitor included free. Z-80 CP/M only, $150.00 


(most 5.25” formats). Super8 FORTH available. 
Tinkertronics 
96 E. Broad Street, Bergenfield, NJ 07621 
(201) 384-1596 


Inquiry 748. 


Minnesota S М О В О L4 Language 


Powerful string & data handling facilities. Interpreter com 
patible with mainframe SNOBOL4. 32K strings, 32 bit in- 
tegers, 8087 for float & large memory model. Sample pgms 
include ELIZA. For >128К IBM PC & DOS or equivatent. 
Definitive "green" book by Griswold et al available. 
Guide «5V4" 5500 @ңКейе.....,,,.„ ......$44.95 
Guide + diskette + "green" book..,...... ..$59.85 
“Green” ӘӘК ОШ yi, serre p er sure sme! $26.95 
Postpaid in USA. In NY add tax. VISA/MC (914) 271-5855 
BERSTIS INTERNATIONAL 
POB 441, Millwood, NY 10546 


Inquiry 749. 


FORTRAN UTILITIES 
CROSS-REFERENCE UTILIT Y: Mainframe grade symbol x- 
ге! listing for variables, subprogram calls and labels. Variable 
map shows type, length, alloc, Scope, usage tag, etc. All 
FORTRAN 77 compilers. $49.95 + $2.50 S&H. 
UTILITY LIBRARY: Assembly language routines for screen, 


cursor, keyboard, time, sound, etc. MS/IBM and IBM Pro/RM 
FORTRAN compilers. $39.95 + $2.50 S&H. 
IBM PC with DOS 2.0%. VISA/MC/MOlcheck (2 wks) 
PJN INTERNATIONAL 
P.O. Box 201363, Austin, TX 78720 
(512) 258-1235 


Inquiry 750. 


CBTREE FOR C PROGRAMMERS | 


B-tree ISAM driver written completely in 'C' to K 
& R standards. Supports multiple keys, variable 
key lengths, fixed or variable length data records. 
Easy to use sample programs and quality 
documentation. Fast, Flexible, Efficient. Source 
code and no royalties for only $99 plus shipping. 


PEACOCK SYSTEMS, INC. 
2108-C Gallows Rd., Vienna, VA 22180 


(703) 847-1743 
Inquiry 751. 


SCREEN PROGRAM GENERATOR 
SPG | creates BASIC program code quickly and easily. 
Design your screen directly and SPG | will generate the 
BASIC program code to handle the display and input of 
data. Controls use of color, editing, graphics, Cursor 
movement and function keys. Generated code easy to 
modify / merge / compile. IBM PC & compatibles 128K. 

$49.95 + $3 S&H (CA tax) 
Treebeard Software 
5901 Warner Avenue, Sue 428, Huntington Beach, CA 92649 


(714) 840-6939 


nquiry 752. 


NS32000 MODULA-2 COMPILER 


Fast Program Development System for use with MODULA-2 
aplication programs enables you to write entire ROM-based 
NS32000 target programs іп MODULA-2. INLINE code xo 
cedure as well as data-types LONGINT, REAL, LONGREAL 
supported. Complete w/"System'' module (runtime support) 


in source form. Requires IBM-PC or Compatible with free 
Va card slot. No debugger or programmer included as yet 
U.S. $1995 


ALOIS SCHONBACHLER 
Freischützgasse 14, CH-8004 Zurich, Switzerland 
41-1-241-0514 


Inquiry 753 


| SOFTWARE/SCIENTIFIC - 


ORDINARY/PARTIAL 
DIFFERENTIAL EQN 
SOLVER 


FOR THE IBM PC & COMPATIBLES 


MICROCOMPATIBLES INC. 
301 Prelude Dr., Silver Spring, MD 20901 


(301) 593-0683 
Inquiry 754. 


CROSS ASSEMBLERS for 
VAX VMS and PC/MS DOS 
Faster Version 2.1 Now Available 
Relocatable Macro Cross Assemblers, 
Linkers, Librarians 
Targeted to almost ail Microprocessors 
ENERTEC, INC. 

BOX 1312, Lansdale, PA 19446 
215-362-0966 MC/VISA 


Inquiry 755. 


DATA ACQUISITION AND AN ALVSIS ON PC'S 
* MEASURE tor Data Acquisition directly to Lotus 123 * FOURIER 
PERSPECTIVE ІІ advanced Digital Signal Analysis. е PRIME РАС. 
TOR FFT subroutine library. Cail rom Turbo Pascal. C, Fortran. Basic. 
Up to 65,520, data ponts. 2D interface avaiable. Rectangular FFT's 
now possibe іл a multitude of dimensions. * TURBO PASCAL 
seence’engneerngtodstrom Quinn-Curts • 2 & 3D scentlic graphic 


packages wih plotter suppari Irom Golden Software. » MATHCAD 
by Maihsott creates & edits equations. * 8087 Math Coprocessors, 
ай vaneties. • Data Acquisition & Contro! Boards fram Metrabyle. 
LOW prices— FREE Customer Samce — Satisfaction GUARANTEED 
ALLIGATOR TECHNOLOGIES 
P.O. Box 11388, Costa Mesa, CA 92627 


14) 722-1842 


Inquiry 756. 


PlotiT® — interactive Graphics & Statistics 
Create sciensfic, analytical and business graphs the way you wan. 
* 35 graph types including 3-dimensional. 

» 50 statistical functions supplied. 

s Can display standard error bars on graphs. 

RO version $550, Mainframe versions:also. 


In United States: іп Europe: 
G ICS 
racon Services, Ine. Kronberger Strasse 27 


4632 Окәта Ad, 0-6000 Frankfurt 1, FRG 
Okemos, МІ 48864 (069) 724-0827 


(517) 349-4900 Telex: 4 189686 ics d 


Inquiry 757. 


forMath® text-formatter 
* Equations, matrices, ratios, integrals, diagrams 
* Macros, fonts, Greek/math symbols 
* Hyphenation, secn/eqn/ref numbering 
¢ indexes, table of contents, footnotes 
* Dot- matrix, daisywheel, laser printers, all monitors 
$400. $50 for demo 
SHANTHA SOFTWARE INC. 
50 West 97th St. Room 11N, New York City 10025 
(212) 222-SNIP 
Touchtone toll free: 950-1088-walt-FORMATH 


Inquiry 758. 


SCI-GRAF and SCI-CALC 


с 
screen and printer output. 
SCI-CALC is a pop-up calculator with complete expres- 


sion editing, scientific, statistical, and logic functions. 
Prices start at $79.95. 

Microcomputer Systems Consultants 

32 Wes! Anapamu, Suite 180, Santa Barbara, CA 93101 


(805) 963-3412 


Inquiry 759. 


THE BUYER’S MART 


COMPLEX — POP UP SCI CALCULATOR 


COMPLEX is everything sci. calculator can hope 
for plus complex algebra, integer & bit manipula- 
tion, Boolean Logic, Polynom. eqn., FFT, graphics, 
curve fitting, and an extensible language. Comes 
with free DISKUTIL software. $59.95 (or $120 for" 


Turbo Pascal source and Turbo-Linker software). 
SoftTech Inc. 
14640 LaBelle, Oak Park, MI 48237 
1-313-544-8544 


MATRIX CALCULATOR 
Linear Programming, Eigen Analysis, Solution of 
System of Eqns., Statistics, Multilin Regression, 
Diff Eqns, and more. Flexible, Programmable com- 
mands. Needs 8087. Comes w/Free DISKUTIL 
software. $59.95 ($120 w/Turbo Pascal source and 
Turbo-Linker software). 


SoftTech Inc. 
14640 LaBelle, Oak Park, MI 48237 
1-313-544-8544 


Inquiry 761. 


KALMAN FILTERING 


PC Vfilter/‘smoother. Covariance and 
regression analyses, error budgets, 
unlimited data set size + much more. Ex- 
ecutable $250. Source code available. 


Bierman & Associates 
4419 Coldwater Cyn Suite J, Studio City, CA 91604 
(818) 761-7082 


Inquiry 762. 


SOFTWARE/SORT 


OPT-TECH SORT/MERGE 
Extremely fast Sort/Merge/Selact utility. Run as an 
MS-DOS command or CALL as a subroutine. Sup- 
poris most languages and filetypes including Btrieve 
and dBASE. Unlimited filesizes, multiple keys and 
much more! MS-DOS $148. XENIX 5249. 


(702) 588-3737 


Opt-Tech Data Processing 
P.O. Box 678 - Zephyr Cove, NV 89448 


Inquiry 763. 


SOFTWARE/TOOLS __ 


LET'S TALK PHONETICS 
When files are crowded with names, whal a relef to locate 
individuals by phonetic. Added to your code, PHONKEY 
converts names to 16 bil phonetic keys for you to store. 
Compare them with that of target name, et voila! 
$69.95 +s/h. See our ad in Byte-bits section 


SYBIS INC. 
1600 St. Martin Blvd. E., Tower A, Suite 610, 
Laval, Quebec, Canada H7G 4R8 


(514) 662-2227 
nquiry 764. 


SCREEN MASTER 


For business professionals, programmers 
and home users 
Create demos, prototypes, tutorials, w/384 color com- 
binations & animation. Capture screens from programs. 
Design menus instantly. Enhance high level languages 
wi23 utilities. Run-ameæ module for distnbubon. Simple 
enough for anyone — complex enough for any job. 


GENESIS DATA SYSTEMS 
5403 Jonestown Road, Harrisburg, PA 17112 
(717) 652-1200 


Inquiry 765. 


SOFTWARE/TOOLS 


SCREEN MANAGER 


SAVE TIME! Powerful Screen Designer and 

Data Entry Manager increases your productivity! 

Interfaces to most languages. BASIC, C, FOR- 

TRAN, COBOL, PASCAL, PLMB6, ASSEMBLER. 

Not a Code Generator! No Royalties.$79. Visa/MC 
FREE DEMO DISK 


The West Chester Group 
P.O. Box 1304, West Chester, PA 19380 
(215) 644-4206 


Inquiry 767. 


STATIONERY | 


Deluxe PC Stationery 
Letterheads in continuous forms w/invisible perforated 
edges plus matching window or regular envelopes in 
watermarked quality Classic Laid paper. Numerous col- 
ors of ink & paper available utilizing many standard for- 
mats & type styles or supply your own, all at very low 
prices & fast delivery. Call for free samples, prices & 
info, or write: 


PerFORMS Press 
8456 Loften, Cordova, Tenn 38018 


(800) 624-2961 (Tenn: 901-756-7010) 
Inquiry 768. 


STATISTICS 


SAS*-like Power on a 256K PC 
BASSBase runs many SAS programs on a 256K 
2 floppy PC. BASSStat adds an expanded stat 
pack. BASS View gives a true windowing environ- 
ment. Cks/MC/Visa. SAS а SAS Institute TM. 
BASSBase-$95 If ordered by 6/30/87 


BASSBase/BASSView-$149 BASSBase/BASSStat-$159 
BASSBase/StaUView-$199 


BASS Institute Inc. 
Р.О. Box 348, Chapel Hill, NC 27514 
919-489-0729 BB: 919-489-9665(М,8,1) 


Inquiry 769. 


STATISTICS CATALOG! 
If you need statistics for ІВМ PC or Apple Il, call 
us and let ourtechnicaladvisors help you find the 
statistics programs you need. 
Write or call now to get a FREE catalog of statistics 
and quality control software. 


HUMAN SYSTEMS DYNAMICS 
9010 Reseda Bivd., Ste. 222 
Northridge, CA 91324 


(800) 451-3030 (818) 993-8536 (CA) 
Inquiry 770. 


PRO x CAST 
FORECAST SALES, INVENTORIES, etc. 


Complete time series analysis — trend, seasonali- 
ty, exponential smoothing, Box Jenkins, and more. 
Great graphics! Exchange data with other pro- 
grams. $150. 30-day m/b guarantee. Demo $10. 
IBM-PC or compatible. 


FLEMING SOFTWARE 
P.O. Box528 * Oakton, VA 22124 * (703) 591-6451 


Inquiry 771. 


StatPac Gold™ 


StatPac Gold is the high-powered statistics and 
forecasting package that delivers! It's fast, flexible, 
easy to use and dependable. Time-tested and load- 
ed with features. It's all here! Unlike any other. Get 


the facts! Call now for your FREE brochure. 
1-800-328-4907 
Walonick Associates, Inc. 
6500 Nicollet Ave. S., Minneapolis., MN 55423 
(612) 866-9022 


Inquiry 772. 
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THE BUYER’S MART 


UTILITIES 


= STATISTICS | UTILITIES 


STATISTIX™ 
$75 - Satisfaction guaranteed 
A comprehensive, powerful, yet easy-to-use 
statistical analysis system for IBM PC/XT/AT's, Арре 
II's, and MS DOS machines. Clear 200p manual. 


Write for information. 


NH ANALYTICAL SOFTWARE 
801 West lowa Ave. St. Paul, MN 55117 


(612) 488-4436 
Inquiry 773. 


NUMBER CRUNCHER STAT SYS 
Menu-driven. Multiple & stepwise regression, 
ANOVA, time series, discriminant cluster and factor 
analysis, principal components, scatter plots, 
histograms, t-tests, contingency tables, non- 
parametrics. Import export data. Spreadsheet, sort, 
join, merge. $79. IBM PC/Macintosh. Quantity 


discount. NCSS-B 


865 East 400 North, Kaysville, UT 84037 
801-546-0445 


Inquiry 774. 


RATS! Version 2.1 


Best selling econometrics program. Over 4000 copies 
sold. OLS, 2515, logit, probit and much тоге! 
Forecasting with ARIMA, VAR. Exponential smoothing. 
Model simulations. Support for daily/weekly data. High- 
quality graphics to screen, plotter, printer. $200-$300. 
VISAJMC. Demo available. 


VAR Econometrics, Inc. 
P.O. Box 1818, Evanston, IL 60204-1818 


(312) 864-8772; (800) 822-8038 
Inquiry 775. 


PC SCA STATISTICAL SYSTEM 
(IBM PC or compatible) 
Developed under the advisory direction of world 
renowned statisticians, PC SCA is the only statis- 
tical software encompassing forecasting, time 
зегіез analysis, quality control and Improve- 
ment, and general statistical analysis. Prices range 
from $195 to $695 (depending on capabilities.) 
Scientific Computing Associates 
Lincoln Center, Suite 106; 4513 Lincoln Ave. 
Lisle, Illinois 60532 (312)-960-1698 


Inquiry 776. 


P-STAT® 


Full mainframe package for PC/XT/AT & com- 
patibles. Statistics, data & file management, data 
display, report writing and survey analysis all in one. 
4GL programming language, online HELP & 
EDITOR, command or menu driven. $95 demo and 
site license available, Standard PC package $695. 
P-STAT, Inc. (609) 924-9100 
471 Wall Street, P.O. Box AH, Princeton, NJ 08542 
Telex: 466452 


Inquiry 777. 


UTILITIES 


CONCURRENT DOS BACKUP 
BackPack™ runs like BACKUP/REST ORE and sup- 
ports DOS and CP/M media as well as users. Backs 
up and restores up to 1000K/min. on an AT and 
360K/min, оп an XT. Supports release 4.1. Also 


available on СР/М-80 and CP/M plus. $150. 


| Bright Light, Inc. 
520 Fellowship Rd. #С301, Mt. Laurel, NJ 08054 


(609) 778-0772 


SOURCE CODE LIBRARIAN & 
REVISION CONTROL SYSTEM 
TLIB™ keeps ALL versions of your programin ONE 
compact library file, even with hundreds of revisions. 
* 5 times faster than SCCS • LAN compatible 


.* Free public domain MAKE (with source) by L. Dyer 
MS/PC-DOS 2.x & 3.x. $99.95 + $3 S&H. VISA/MC 


BURTON SYSTEMS SOFTWARE 
POB 4156, Cary, NC 27511 
(919) 469-3068 


Inquiry 779. 


PADLOCK/PADLOCK |! DISKS 
PADLOCK furnishes the user with a method for providing 
protection against unauthorized duplication from DOS 
commands $99. PADLOCK Il disks come preformatted 
with finger-print and serialization. PADLOCK || disks of- 
fer superior protection. Ask about our HARD DISK pro- 
tection with uninstall capability. MC/VISA, 


GLENCO ENGINEERING 
3920 Ridge Ave., Arlington Hts., IL 60004 


(312) 392-2492 


Inquiry 780. 


ATs DON’T NEED 360kB DRIVES 
The 1,2mB drive has long been known to READ but NOT 
reliably WAITE on 360k floppies. With "CPYAT2PC"'" 
1.2mB drives CAN reliably WRITE 360kB floppies saving а 
slot for a second hard disk or backup tape. "CPYAT2PC" 
(Not Copy Protected) offers ‘the preferable SOFTWARE 
SOLUTION.' ONLY $79 «$4 S/H VISA/MC/COD UPS B/R 
MICROBRIDGE COMPUTERS 

655 Skyway, San Carlos, CA 94070 

Order toll free 1-800-621-0851 x777 
415-593-8777 (CA) 212-334-1858 (NY) 
TELEX EZLNK 62873089 Dealer inquiries invited 


Inquiry 781. 


Recover deleted files fast! 
Disk Explorer now includes automatic file recovery. You 
type in the deleted file's name, Disk Explorer finds and 
restores it. Disk Exploreralso shows what's realy on disk; 
view, change or create formats, change a file's status, 
change data in any sector. MS-DOS $75 US. 
Check/Credit card welcome. 

QUAID SOFTWARE LIMITED 

45 Charles St. E. 3rd FI. 
Toronto, Ontario, Canada М4Ү 152 
(416) 961-8243 


Protect your hard disk data! 
Second Chance protects hard disk data files by making 
fast reliable backups. Chance is from Quaid Soft- 
ware, the makers of CopyWrite, so you can count on the 
same reliability, speed and ease of operation you're used 
to with CopyWrite. MS-DOS $75 U.S. Check/Credit card. 


QUAID SOFTWARE LIMITED 
45 Charles St. E. 3rd Fl. 
Toronto, Ontario, Canada M4Y 152 
(416) 961-8243 


HANDS OFF* PC SECURITY 


~ Locks Hard Disk. - Restricts Floppy Use. 

- Protects Subdirectories. 

- Normal Use of DOS Commands and Application Software. 
- ІВМ PC, XT, AT and True Compatibles. 

- DOS V2.0 and Higher. Hard Disk System. 

- Keep Other People's HANDS OFF Your System 

- $89.95 VISAIMC 


SYSTEM CONSULTING, INC. 
314 Canterbury Dr., Pittsburgh, PA 15238 


(412) 963-1624 


InlineTools 2.0 


Assembly programming in Turbo Pascal is easy with /7. 
Just write assembly code as comments, and let ІТ ap- 
pend inline machine code for you instantly. No more 
DEBUG and MASM. Write at ease DOS calls, and critical 


statements in tight and fast assembly, as illustrated in 
ІТ manual. $69 + $4 s/h.. 


Jou Laboratories 


P.O, Box 460969, Garland, TX 75046 
214-495-8862 BIX: jou 


Inquiry 783. 


FILE GENIE™ 


File Genie™is а file conversion system which gives you 
the necessary tools to easily analyse and convert алу file 
to a new structure. Ideal for re-structuring unusable data 
or word processing files. Search and replace in multipie 
fles using ‘wild саға” file descriptions. MS/PC-DOS. 
$69.95 M/C VISA 


TEAM AUSTIN, INC. 
6809 Convoy Ct., San Diego, CA 92111 


USA 800-822-0852 (іп CA) 800-822-0853 
Inquiry 784. 


PRINTER! CACHE! RAMDISK! 


PRINT-matlc (516) sends predefined control codes to апу 
printer from within applications AND allows you to change 
fonts while printing. WARP-TEN (516) is a programmable 
disk cache that speeds up your PC disk accesses. RAMbak 
($16) automates the saving of new or changed RAM disk files 
to floppy disks and/or hard disk subdirectories. PC, XT, AT, 
compatibles with 256K DOS 2.0 +. (MN Res. + 6%). NCP 


Software Brewing Company 
P.O. Box 12094, St. Paul, MN 55112 


612-636-2727 Visa/MC/CHK 
Inquiry 785. 


PAL FOR SIDEKICK! 
Personal Appointment Locator automatically shows 
coming appointments, searches your file, maintains 
to-do list, automatically repeats appointments, ex- 
amines multiple files. Resident alarm too! Only 
$49.95. Cheap at twice the price! 

PAL SOFTWARE 
Ste. 12B 110 Green St., New York, NY 10012 
212-334-9172 1-800-541-0900 

(In CA.) 1-800-334-3030 


Inquiry 786. 


WRITE BETTER SOFTWARE 
Add high ізге! features ta any assembler for any micro with Our 
ASSEMBLY 


PROCESSOR. Supports 
"begin 34 "wie, "я "Тар, "лі," "ij 1% B. ich в and 
as efficent 


other constructs as hy as hand-coded assembler. 
Checks Розе integrity and eliminates bugs. Create 
manuals with tables of con tent from comments in your 
programs with our DOCUMENT EXTRACTOR, Сай for 
more info. Pre-processor $29.95. Document Extractor 
$19.95. BOTH for $39.95. Includes manual. 


HADDICK & HADDICK 


Р.О. Box 1585, Мехіа, T X 76667 817-562-3444 


Inquiry 787 


WORD PROCESSING 


HEBREW / GREEK / ARABIC 
Russian and European Languages. Fult 
featured, multi-language word processor sup- 
ports on-screen for characters with no hard- 
ware modifications. $350 (dot matrix) or $500 
(laser) + $5 s/h. Or send $15 + $4 sh for 
demo. Req. 512K/graphics 


Gamma Productions, Inc. 
710 Wilshire Blvd., Suite 609, Santa Monica CA 90401 


Inquiry 778 
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(213) 394-8622 
Inquiry 788. 


re | THE NATION'S LARGEST COMPUTER 
PC Network/ PRODUCTS MAIL ORDER COMPANY! 


THE™ PC Difference! 


256K, upgradeable to 640K RAM, w/360K 
Disk Drive, Turbo Speed, AT Style Keyboard 


THE™ EGA + CARD 


100% IBM" EGA/CGA/MGA 
compatible. Perfect for high sa 
resolution graphics, printer 
port w/256K standard. 


$16 500%. 


| THE" MULTI 384 


10096 AST'" compatible. Capable 
of 0-384K additional memory, 
w/R232 ser/par/game port. 
clock/calendar. w/OK 


567% «9 


а.) "IHE" PC+is well 
built and has 
enough company 
support behind it 
to make ít a very 
attractive alternative to higher 
priced competition. " 


"THE's "bottom line? The PC+ is 
a highly compatible clone 
worthy of consideration...” 


PC W&RLD 


“the anit quickly became the 
preferred computer in our office, 
which has several name brands as 
possible alternatives...” 


Computer Dealer 


| THE"2MB RAM CARD. 


Meets Lotus ""/Microsoft "/ 
Intel" specs. RAMdisk, 
print spooler, software 
included. w/OK. 


*997** 


THE "MULTI I/O 


10096 AST™I/O compatible 
w/serial, parallel and game 
ports standard, second “3 

serial port optional. У 


560% * .. * 7 


*,..Competer Magazine 
Reader Poll..." 


20MB Hard Disk 
Subsystem 

və Height Hard Disk 
w'controller саға, 
cables and manual. 


пм. 


Ropa Шы 
Сета 


m - = == = 


*.. THE" modems effer a 


[e == „=т= EEE Sw 


lower-priced alternative to the 
Hayes product with no *Y ~ 5.38 — 
Compatible apparent sacrifice in quality” Wheeden’ (7.50) 
May 12, 1987 Рисе 


Shipping 


THE™20MB Hard 
Disk on a Card 


3.5" 2ОМВ Hard Disk 
and Controller on 
a single card. 


375% 


Shipping 


THE™ 1200 COMM INTERNAL THE™ 1200 COMM EXTERNAL 
Features auto answer, dial/re-dial, built-in speaker With the same features as the internal modems these 
w/volume control and FREE soflware. are perfect add-ons for ІВМ, Apple and other systems. 
(2 50) (2.52) 
| он ее Shipping oe 21 1 Shipping 
Wholesale Price 
THE” 2400 COMM 00 P THE™ 2400 COMM 
INTERNAL $ 1 97 700 (4 26 EXTERNAL y 2 0 00 * 
Shipping | 
мон „ғи. Bam-7pm (cst) sar. 9am-5pm | | 
PERSONAL COMPUTER NETWORK сынна # 1 ҮЕАК WARRANTY 
320 West Ohio Street, Chicago, Illinois 60610-9934 п 8367 ön PARIS and LABOR 
* PC Wererort Members pay Just #% above ibe wholesale price. plus p 
shipping AD ceci 3% сыл digest. Misimen эмр (For Orders, Membership and Advice!) In Illinois (312) 280-0002 45 DAY MONEY BACK 
p Ran visu, penna bok аа Да Др, чүзү = "— S & Order Status: (312) 280-1567 GUARANTEE 
тте days 1e dear All prices subject to change without notice or Customer Service er Status: ( ) „l mom ш co д 


Products өзМесі to availability. 
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РС Network PAY WHOLESALE 
me nations Largest coeur / SOFTWARE AND GEI 


#1 Supplier of Everything for the Program Developer 


The World's 


Arity Expert Systern Development Package $235.00* Central Polat Copy РС $20.00* Microsoft Cobo! Tools 5186.66: Ryan McFarland Cobo! 8X Runtime $188.00* 
Arity File Interchange Toolkit 37.00* Compwvlew Vedi! 95.00* Microsoft Basic interpreter for Xenix 193.80" Ryan McFarland Cobo! Network Full System Ver 21 — 799.00* 
Ashy Prolog Compiler and Interpreter 650.00" Compuview Vedi! + w/windowing capabilities 145.00" Microsoft Вавіс Compiler 219,20" Ryan McFarland Cobo! Network Runtime Ver2 1 339.00" 

Atty Prolog interpreter 275.00* Fifth Generation Fastback w/5O 05/00 Diskettes 85.00" Microsoft C Compiler 244,00* Ѕойегаћ Btrieve Ver. 3,0 175.00° 
Arity SOL Development Package 235.00* Human Bdge Software Expert Edge 374.25* Microsoft Собо! Compiler 286,58" Softcraft Xtrieve 156,00“ 
Arity Screen Design Toolkit 37.00* Lattice C-Compiler 3.1 250,00” Microsoft Fortran Compiler Хеліх 319.26* Softcraft Ririeve 109.00" 
Arity Standard Prolog 70.00" Lattice C-Sprite Debugger 115.00: Microsoft Fortran Compiler PC 2631.92* Soafteraft Risieve Network Version 249.00* 
Biaise Asynch Manages Гог С or Pascal 115.00“ Lattice C-Food Smorgasbard B2.00* Microsoft MULISP, MUMATH or MUSIMP 183.60° Softeraft Xtneve or Btrieve. Network Version 819.00" 
Biaise С Tooís/Tools 2 Combo PackorCTodlsPhus 115.00 Lattice Sidetalk 79.00* Microsoft Macro Assembler 4.0 86.18“ SofviogicSolutions Disk Optimizer Double DOS, Cuba 28.00” 
Blaise С Tools or Pascal Tools 85.00* Luttice DBC-II Library 137.00* Microsoft Pascal Compiler for Xenix 400.25* Software Channais Alice 59.00* 
Бізізе C Tools 2 or Pascal Tools 2 65.00* Lattice RPG-I] Compiler 410.00* Microsoft Pascal Compiler far PC 158.10* Software Garden Dan Bricklin's Demo Program 55.00* 
Візіве Exec Programmer Chainer 65,00* LogiTech LogiMouse + 89.00* Microsoft Sort Facility 117.00" — STSC APL'Plus/PC System 370.00" 
Biaise Pascal Tools/Tools 2 Combo 115.00" LogiTech LogiMouse + w/PC Paint 11?.00* Microsoft Programmer s Tool Kit for Windows 295.00* — STSC Statgraphics 520.00* 
Bíalse Runoff 35.00* LogiTech LogiMouse + w/Gencric CAD 139.00° MLI Disk Mechanic 40.00° STSC Pocket APL 69.00” 
Biaise Turbo Asynch + ог Power Tools + 65.00° LogiTech LogiMouse + w/Reflex 145.00* Morgan Compater Professional Basic 70.00* Summit Software Better Basic 119.40* 
Blatee View Manager w/Source for C or Pascal 185.00* LogiTech LogiMouse + w/GenericCAD&PC Paim 158.00" Morgan Computer Trace 86 77.50" биш Software 8087Math Module 50.00" 
Borland Reflex. Turbo C ог Turbo Basic 54.00* LogiTech Modula-2/86 Compiler 55.00* Peter Norton Norton Utilities 4.0 45.00* Summi Software Runtime Sysem 150.00* 

Borland Reflex and Workshop Bundle 80.00° LogiTech Modula-2/86 Compiler w/8087 B5,00* Peter Norton Norton Utilities Advanced Edition 70.25* True Basie Afgebra Trig. PreCalculus 8 Calculus 27.00* 

Вогіаай Reflex Workshop 38.00“ LogiTech Мосімі8-2/86 Compiler w/512K 142.00* Peter Norton Norton Commander 33.00* True Basic Async Com Lib or Birieve Interface Lib. 47.00 
Borland Turbo Database or Editor Toolbox 36.50* LogiTech Modula? Runtime Debugger 48,42" Phoenix PFinish, PFix 86 Plus, ог PForce 210.00* True Basic Developers Тоо/КЯ or Chippendale 27.00* 
Borland Turbo Gameworks or Graphix Toolbox 3B.00* LogiTech Modula-2 Source Package 79.00, Phoenix PLink-86 Plus 298.00: True Basle Discrete Math, Form Lib or Probability || 27.00" 
Borland Turbo Lightning 52.00" LogiTech Modula-2 Translator, Utilities Pkgor Window 35,004 Phoenix PMate or PTeiC 118.00* True Beale Hercules Graphics Suppor Lib 27.00* 
Borland TurboPascal w/8087 & BCD Support or Prolog 53.00" | Micro Focas CoGraphics 199.00° Phoenix Pre.C 160,000  TrueBasicPC Basic Converter Library 27,00* 
Borland Turbo Tutor 21.25* Micro Focas CoMath 150.00* Phoenix PForce for Lattice C or Microsoft C 210,00° True Basic Sorting Searching or String Lib 27.00* 
Borland Word Wizard 38,00: Micro Focus Forms-2 245.00° Rysa McFarland Fortran 77 Compiler 327.00* True Basic True Basic 89.94° 
Borland Word Wizard and Turbo Lightning Bundle В1.00* Micro Pocus Micro/SPF 140.00" Ryso McFarland Cobo! Ful! Development 520.00" — Wordtech Systema Kor С Compiler 59.00* 
Bourbacki, Inc. 1 DIR + 42.50* Micro Росов Multiuser Runtime for PC Net 400.00" Ryan McFarland Cobo! Runtime 150.00° Wordtech Systems DBXL 80.00° 


MICROSOFT. WORD 3.1 


MICROSOFT Latest Version, Now Includes 
"en Spell Checker and Thesaurus СРЕ 


жз $19059* ҺЕ 


MICROSOFT. WINDOWS | МІСВО5ОЕТ, QUICK BASIC 


Compiler Compatible w/BASICA 
Programs & Runs Them 10X Faster 


"5S 


MICROSOFT Work on Several Projects at Once, 
Easily Move and Consolidate Info 


:5572* 


Сыры 
$3.90] 


oo Lotus 1-2-3 DBaseIII+ Word Perfect 

: Lotus Spreadsheet Ashton-Tate Database Satellite Software Word Processor 
Business 
Software 


For the IBM 
and Compatibles 


е 295" *385"7* *185%* 


PARADISE DISKETTE i GUARANTEED FOR LIFE! 


Brand Name Diskeites 
available in boxes of 10 
or bulk packs of 50 


5%" QD 344" DS/DD 


1.2MB Free Flip & File 
w/1MB of RAM, Expandable to 2 128K, 1.5MB 1 Ser/1 Par Port 5 00 ж ж 1 6” 1 / 
Socketed for 80287, PC/XT/AT Optional, Game and Second (Shipping Box of 
Compatible, 2.5 Times AT Speed! Serial Port е ға. же ES 


Вох of 50 


BEST BUYS ín Chíps 


64K Intel 
Memory Upgrade 8087 Math 
Kits (9 Chips) Co-Processor 


5 775% 5 10 500% 


| 256K Dynamic 
| RAM Chips ea. $2.90* 


"650% | 5325%: 


Graphies $ 2 1 95s. 


FX286E 
132 CPS Letter 
Quality Mode, 200 CPS 


Laserline 6 
6 Pages per minute, 
300 dots per inch, 15 fonts 


P6/CP6 


216 CPS Draft 


72 CPS Letter Quality (Requires Identity) Draft Quality Mode 128K AT Mother Board Chips ea, $3.90* 
О 0“ Intel 8087 8Mhz Co-Processor 155.00* 
Intel 80287 8Mhz Co-Processor 235.00* 


(Shipping 
56.95) 


541552 313807: | 547999 


“РС NETWORK Members poy just 8% above the wholesale price, plus shipping All prices reflect а 3% cash discount. Minimum shipping $2.50 per order, International orders, сай, for shipping and handling charges Money 


ALL CHIPS ARE GUARANTEED FOR LIFE 


Orders, personal and company checks please allow 10 working days io Чен АЛ prices subject to change without notice. Products subiecti (o availability Inquiry 224 


+8% OR LESS FOR HARDWARE AND 


14-30 DAY SOFTWARE RENTALS !!! ....... 


t 


 THE"BEST “AT” CLON US 
LAT CLONE IN THE BUSINESS 


THE "286/10 # THE "286/10 Ж 


Model I Base System 2. Base System 


With 1.2MB Flo Drive, 
Floppy/Hard Disk Controlli ^ оне Шекә 103 
ШІНШІ Speed: 6 or 10 Mhz, Keyboard 
or Toggle Switch Selectable 
ul Memory: 512K Standard 
Expandable up to 1MB 
on Motherboard 
Phoenix BIOS 
84 Key "AT" Keyboard 
200 Watt Power Supply 
Full Size "AT" Case 


269029: 


ТНЕ'" 286/10 = 
Model II Base System 


1.2MB Floppy Drive 
Floppy Hard Disk/Controller 
42MB, 28М5 Hard Drive 


d a 49520% Ot 


Hard Disk D 


30MB Intemal 
Hard Disk 


544509% 


\ AOD ЕСУ) | | 
71MB Internal Шы е — аар МЕНЕН 
Hard Disk, 28М5 „|$ 00% gr m 
5799225 544500: |>4809%:| Murtisync 

rie ren" $10.76) 13" High Res 
80MB Internal NR : 12" A 505%. (800 x 560), RGB Monitor 
Hard Disk 28MS 42MB “AT” Hard Drive НХ-12 $ p mber TIL "OS : w/Cables 
' " Color RGB 3 6 ез 13" RGB Color 5 2 7 520... ж 
39997? *, TM. 5 5 5009. МАХ-12Е _ | 14" EGA w/ . $ 5 3 0 00: 
$19.42) ITL/RGB 5138%- | ru Swivel 5435. $11.45) 


pcr cai тоц REE (800) 621-SAVE от 
NATION'S #1 SOURCE FOR 


EVERYIHING IN COMPUTING 
® Wholesale + 8% Pricing 
е 10 Day Retarns On Hardware 
400 Page Catalog 
› Quarterly Newsletter 
Periodic Catalog Updates 


YES! Please enroll me as a member in the PC NETWORK" and send my catalog featuring thousands of computer 
products, all at just 8% above DEALER WHOLESALE PRICES. I will also receive "THE PRINTOUT”, a special periodic 
update on merchandise at prices BELOW even those in my wholesale catalog and all the other exclusive, money 
saving services available to Members. I am under по obligation to buy anything. My complete satisfaction guaranteed. 


Please (1) all boxes that apply: 


г 
Ё 
i 
i 
L| 
i 
L| 
i 
i 
i 
i 
: 
Е eBasic Membership 1 Year 2 Year Special V.I.P. Membership 1 Year 2 Year 
н With 14 Days Rental $80 515 1] With 30 Days Rental $15[] $25 O 
4 Business Software Rental Library $25 [ ) add'l. per yr. BOTH Business and Game 
24 Hour Bulletin Board w/10,000 - Games Software Rentallibrary $10 [ | add'l. per yr. Software Rental Libraries $30 DO add'l. per year 
Downloadable Shareware Titles а ОВ My Credit Card: ( VISA ]MasterCard [ | American Express Validation # 367 
1000 + Software Title Rental Library : Account Number: 
Ё 
L| 
i 
i 
i 
Ё 
i 
! 
L| 
| 
il 
i 
i 
ï 
| 
4 
a 
a 


PC Network ЕШШ ШОЕ ХШ ъа оо 


(| Check or Money Order Enclosed for 
320 West Ohlo Street Chicago, IL 60610-9934 


(800) 621-SAVE 


Validation Code В367 
Our knowledgeable sales consultants 
are on duty: 
Mon.-Fri. Sat. 
8am-7pm (CST) 9am-5pm 
" TRENT BEFORE YOU BUY— Members are eligible to join the NETWORKS Business and Game Software Rental Libraries and evaluate products for a 
In Illinois Call (312) 280-0002 full 14 Days (Regular Membership) or 30 Days (VIP Membership) to see if they meet their needs. The Network's rental charges are far less than other 
Customer Service and Order 5talus (312) 280-1557 software rental services— just 20% OF THE MEMBER WHOLESALE PRICE. Rental titles are available in IBM. Apple and Mac. 
Mon.-Fri. 8am-4:30pm 


Address 2 Apt. No. 

City or State LLL m Lp 

Telephone: ( ) 

Мү Computer(s) is: [IBM L]IBM XT ІВМ AT ППАрріе 1 [Macintosh Other 


Signature 
(Signature required to validate membership) Copyright® 1986, PC NETWORK, INC. 


€ -— 4 
SPECIALISTS 

We provide computer products for the QNX 

uger. All products sold by us have been 


tested in our offices and will work with 
QNX in both multi-user and network pode. 


ard disk | 


goftware tOr 


„ All of Quantun's fine products ӛса11 


==-- SOFTWARE ---- 
T&T:IS Screen/menu devlpment pkg $ 295 
IS with source 6 595 
. T&T: Teach Authoring & Course Dev 5 295 
Btree balanced tree file ngr $ 250 
Sculptor 4gl Database by mpd $ 995 Convert What You Have 
ZIM dbm: Ultimate flexibility 61195 
WPro Word Processing 6 149 To What You Want! 
YAS Spread Sheet $ 214 | “ AS232 Serial * Centronics Parallel 
DASNET Wide Area Network nodes 5 40 | * 8 Baud Rates * Handshake Signals 
---- HARDWARE ---ШЕ * Latched Outputs * Compact 35, x 4X x 1% 
ARCNET bds for QNX network Scall мо отун wiii your al choices ba timated by а! 
Iomega Bernoulli Box w/ driver $call | D pod күн жейік Our лен High Ре оета тс 
. QNXT terminals: Kimtron KT-7 РС $ 695 Баға inp Iink Baned tba 
Keyno rate E " к, wl к: signals to maximize 
RS232 multi-port serial boards $ 395 апаат alicia Daiaited documentation айбын 
pre: жү кішіні Order Ue Model 770 (erar) 04 
775 (ParfSau) Today! 


* DOS partitions to 
1GIGABYTE 


“ Spans two drives in one 
bootable partition 

* Supports big drives on 
AT and XT 


* Secures data 


Consultants available. Call us. GOLDEN BOW SYSTEMS 
5120 PET annn 
fandi у; Зап Dego, түсігі эгиз 
619/298-9349 


Ask about our speciala! 


T&T Computer Products 
Post Office Box 33213 
Tulsa, Oklahoma 74153 


QNX|s8 registered mark of Quantum For FAST Delivery 


California orders 
add 605 


Inquiry 319 Inquiry 313 Inquiry 120 


Ж РСІХТ USERS! 


COGTREE Utilities by 
Cogitate $129.95 
LYNC by Norton-Lamber. ...$199.95 
DATAFLEX by Data Access... Varles 
RMICOBOL by Ryani 
McFarland 
Universe by Omnitrend.... 
Blue Mac! by Cogitate $599.00 
CadPower + by Trilex $995.00 
Softext Teaching Aids 
PrintSet by Cogitate 
CogiTAPE by Cogitate CALL!! 
Anti-Static Products Varles 
Uninterruptible Power 
Backups 
TeieVideo Software 


m rm 
ars s 


"A Higher Form of Software" 
24000 Telegraph Road 
Southfield, MI 48034 

(313) 352-2345/Telex 386581 


VISAIMASTERCARD ACCEPTED 
Dealer inquiries Welcomed 


Powerful Spreadsheet 
Meets 
Full-Featured Word Processor 


BOXCALC 1000 is а combination 
spreadsheet/word processing program 
that lets you mix figures with text 
easily in the same document. All on 
one disk! 


Stop fighting fixed rows and columns. ® ‚ 
BOXCALC 1000 lets you put text and SAFEWARE® Insurance provides full 


calculation boxes anywhere you wish. replacement of hardware, media and 


Simple or complex box formulas with purchased software. As little as $39/yr. covers: 
full replication and conditional process- e Fire • Theft • Power Surges 

ing help make your calculations easy, * Earthquake • Water Damage * Auto Accident 
yet powerful. And you get word proc- | 

essing with fast insert-delete, word- For information or immediate coverage call: 


wrap, search & replace, block moves, 1- 800-848 = 3469 
and much more. 


For ІВМ PC/XT/AT or compat. 256K. With detailed [n Ohio call 1-614 о 59 


manual and easy-start instructions for 9139. Send 
orders (VISA, MC, Check) or info requests to: 
Cotton Software, inc., 2325 Anderson Rd., Suite 
364, Covington, Ky. 41017. Or call (606) 727-1600. 


Жутту 76 Inquiry 55 


SAVE TIME 


with 


FORMATTED DISKS 


“Ready to use in your 
ІВМ PC or compatible. " 


Nashua 


48c 


Addmaster Specialty Printer 
Forty-Column Alphanumeric Printer 
ideal for applications such as security 
systems, fire alarm systems, point-of- 
sale, data logging and others. 


в 8052AH BASIC V1.1 CPU 

a iSBX* expansion connectors 
a Prototyping area 

= Five 8 bit input/output ports 

и PROM programmer 

в Expansion connectors 


3M 


RS232 interface. 
Prints 40 characters alphanumeric. 
5 x 7 Dot-Matrix. 
Compact 10-1/2" x 10* footprint. 
120 МАС 60 Hz. 
Single or Two-ply 3.875 in paper. 
Validation slot for multi-part forms. 
• 80 cps speed (2 Ips}. 
« BK buffer (additional RAM optional}. 


ADDMASTER CORPORATION 


2000 5. MYRTLE, MONROVIA, CA 91016-7116 
(818) 358-2395 TELEX 674770 


ALF formats brand-name factory certified disks, 
and double-checks them for defects. You save the 
time and hassle of formatting disks yourself, and 
pay no more than for ordinary blank disks! 


CALL TODAY TOLL-FREE 
1-800-321-4668 


in Colorodo, 303-234-0871 


A (| E + Nelson St. — Denver, CO 80215 


CALL TODAY 603/469-3232 
$228 (100* $159) 
Binary Technol , Inc. 
MAINST.« Р.О. 8QX67 ¢ MERIDEN, МН 03770 
603/469-3232 


*iSBX is a trademark of tha Intel Corporation 


Inquiry 12 Inquiry 8 


CompuS$ave 
Call Tol Free: 1-800-624-8949 


АТ EGA Wonder . Eo 
AST Rampage 286 . 425 
ChauffeurHT ... 185 
Genoa Super EGA . 295 
Orchid Jet 386 .. 869 Vega Deluxe .. 312 
Quadram Quadlink . 323 Vermont 8820 . 1299 
Alloy Or Advanced Digital Slave Boards . SAVE 
Artist t 1024 x 768 (interlaced) ..... 1395 
ATI Graphics Solution ; . 172 
Talltree JLaserPlusAT........... 439 
Tecmar EGA Master 800 . . 395 
Aristocad/Hercules/Number 9/Persyst . CALL 
Sigma/STB/Tseng/Verticom/Vutek ... CALL 


MONITORS 
Amdek 1280 W/Card 689 Amdek 410... 152 
Mitsubishi 6922 . 2125 Aydin8856P . .2895 
NEC Multisynch. 542 IC 19° EGA .. . 1399 
Taxan Multivision. 545 Taxan840 ... 815 
Thomson450A . 165 PGSLM300 495 
Wyse700W/Card..699 Zenith 1220... . 99 
Micro Vitek Auto-Synch:19" . ........ 1695 
Sigma Laserview 15"/1200 x 1664 . . . . 1395 


ne 08-1 ... 325 
Paradise 480 . . 369 
Таха 6010... 299 
Video 7EGA . . 189 


COMPUTERS 
AT&T 6300/1 Ог. 1245 ASTModel80. . 1535 
Sharp PC7000A . 1249 AST Model 90 . . 1919 
Sharp PC7100 . . . 1899 AST Model 120. 2289 
Zenith 181.... CALL ASTModel 140 2675 
Cordata AT: Portable & Disc / 20M Drive , 2195 
Cordata CS4200: 640K/ 1 Drive ...... 
Packard Bell АТ. 640K / 30M Drive ..... 
Packard Bell АТ: 640K/ 44M Drive. 
Panasonic Business Partner: 2 Drives 2. 
Panasonic Business Partner: 20M Drive . . 1139 
Panasonic Bus. Partner 286: 30M Drive . . 2039 
Sperry IT: 1M/44M Drive .......... 
Toshiba 1100 + & 3100 Portables 
Wyse 286: 6810 MHZ 1.2M Drive . 1495 
Wyse 286: 6810 MHz/ 20M Пгуе...... 1895 
Wyse 286: 6810 MH2/30M Drive ..... 
Wyse 286: 6810 МН2/ 40M Drive . . ... . 
Wyse + Turbo: 640K/ 2 Drives . 

Wyse + Turbo: 640K/ 20M Drive ..... 
Altos/Corvus/T T/NEC/Televideo/Qthers . . CALL 
TERMINALS 
Adds 3220 479 Altsil.  . 55 


PLOTTERS 


| Houston 51/52MP . 3765 


Houston PC595 . . 499 
Houston PC695 . . 585 
Calcomp 1041GT. . 5295 
Cal. Plotmaster . 4145 
Enter SP1000 . . . 3095 
laline 4000. , 4245 


Gould/Hewlett-Packard/Numonics . 


Houston 41/42 , 2345 
Houston 51/52 3345 
Houston 56A . , 4195 
Roland 885 1195 
Roland 880 879 
Roland 980 — , 1159 
Roland 990 1625 
CALL 


DIGITIZERS 


Calcomp 44 x 60 . 4995 
Hitachi 11 x 11 515 
Hitachi 15 x 15 . . 1195 
Houston TG 1011 499 
HoustonTG1017 . 599 
Houston TG8036 . .2895 
MSBUSMouse 109 
Summa Mouse ... 79 


Many Other Models And Mice . 


GTCO: All... CALL 
Kurta Penmouse . 185 
Kurta 8.5 x 11 . . 299 
Kurta 12 x 17 . . 699 
Кигіаі5 .... CALL 
Summa 12 х 12... 375 
Summa 12 x 18 . 659 
Numonics36 x48 3149 
CALL 


MODEMS 


Prometheus 2400G .249 
Ven-Tel 24001... 295 
Ven-Tel 2400 + . 372 
Zoom 1200XL .. 225 


Hayes 1200 .. 348 
Hayes 1200B . . 309 
Hayes 2400 .. 559 
Hayes2400B , . 479 


Anchor Volksmodem 12/ External & PC ... 
Anchor Lighting 2400/ External 
Mignet Pocket Modem: 1200 (#1Rated) М9 


Prentice PopCom 150: 1200 (4*1Rated) 


CALL 


Racal Уәдс 2400-VP: (#1Rated) 398 


Inquiry 62 


PRINTERS 

Alps ALQ-224 . . . 495 Alps ALQ-324 . 699 | 
Citizen Premier 35 442 Citizen 1200. 168 | 
Citizen MSP15 . 355 Citizen MSP20. . 305 
Citizen MSP25 , . 455 Diconix150 .. 309 
Citizen Tribute... 639 Fujitsu 2400 . 819 
Panasonic 1080i .. 188 ^NECP660 ... 425 
Panasonic 10911, . 244 NECCP660 .. 525 
Panasonic 10921 , 318 NECP760 ... 595 | 
Panasonic 1592 . 384 NECCP?760 .. 689 
Panasonic 1595 . 462 МЕСР9ХІ. 1195 | 
Toshiba 321 SL .. 529 Okidata: All. CALL | 
Data So./Diablo/Juki/Star/Televideo/Tl CALL 
Butfers/Cables/Sheet Feeders .LOW PRICES | 
Stands/Switch Boxes/ Tractors LOW PRICES | 
LASER PRINTER HEADQUARTERS 

Data Prod 1230., 2509 ASTTurbo .. 
Genicom 5010 . 2365 Сапоп1ВР-А1. 
Oki. Laserline 6 .. 1425 CIE LIPS-10 
Ti Omni 2115 .,.5895 МСА Laser . 
Toshiba Раде 12..2495  Qume Laser 


DISK DRIVES 
Mountain ЗОМ Сага , 599 Appie Drives .. .112 | 
Priam 130M Drive. 2095 Міпіѕсгібе 40M 589 
Seagate 20M КЇЇ. 325 — Miniscribe 80M . 889 
Seagate 30M КЇЇ. 382 Seagate 4038 . 545 
Toshiba 3.5" Kit .115 Seagate 4096 . 945 | 
Plus Development Harcard 20 . . 599 
Alloy/| OMEGA/Irwin/Maxtor/Maynard . CALL | 


3295 | 
1795 
‚ 2345 

1925 
‚2195 


Casper/Hitachi//Magnavox/Sperry/Teco . CALL Freedom! Turbo . 429 Ampex 220 . Codex/Novation Rixon/UDS/Other Models . CALL # Пост спел Тарас Teac Tema! (АЦ 


IMAGE SCANNERS 
ASTTurbo Scan (Macintosh) ........ 
DatacopyModel730............. 
PGS 15-300 With PC Paint & Adapter ... 729 
PGS LS-300 With OCR Soft. & Adapter .. 995 


3% 
M3164 Color .. 895 Wyse 30 285 
Ктіпп КТТ... 412 Wse5ü . 35 
Televideo 905... 285 Wyse 60 405 
Televideo 955 ... 395 Wyse85G . 25 


Hazeltine/Liberty/Link/Qume/Zenith . CALL 


HOURS: MON-FRI 7AM-6PM/SAT 9AM-2PM 
IN ARIZONA CALL (602) 437-4855 


CompuSave: 4207 S. 37th St., Phoenix, AZ 85040 Prices Reflect Cash Discounts And Are 
Subject То Change Without Notice. Major Credit Cards And Selected PO's Are Accepted. We 
Cannot Guarantee Compatibility. CompuSave Is A Division Of Adlanko Corporation. 


THE UNBEATABLE PRICES! 


2 SPEEDS TURBO SYSTEM 
FULLY IBM PC/XT COMPATIBLE 4.77/8MHZ 


e 640K on Board RAM 

• 2 Floppy Disk Drives 

° Disk Controller Card 

• 150W Power Supply 

• FCC Type Slide Case 

° ‘AT’ Style Keyboard 

• 8 IBM VO Slots 

s 8088-2 Micro Processor 

« 8087 Co-Processor Socket 

• 4.77 MHZ/8MHZ Clock Selectable 
е Monitor and Display Card Not Included 


$49900 


A / 
p 4) Б 
ene 

Fully Assembled and Tested 
(Other Options and Configurations Available, Please Call.) 


PINECOM AT SYSTEM 
30 M. HARD DISK WITH MONITOR 


е 6/10 MHZ Clock Selectable 

” 80286 CPU 

„ 1. D.S.D.D. Floppy Drive 

• 200 Watts Power Supply 

° Hard Disk/Floppy Disk Controller 
е 512K RAM Expandable to 1 MGB 
ғ Clock Calender w/Battery Backup 
• ‘AT’ Style Keyboard 

• 30 M. Hard Disk w/Controller 

е Monochrome Graphic Card 

“ Parallel Printer Port 

е Monochrome Amber Monitor 


| Fully Assembled and Tested ............ $139900 


PINE COMPUTER INC. 
9690 Telstar Ave., Suite 204 
ЕІ Monte, CA 91731 


Inquiry 240 


pinecom" 


SPECIAL SALE ITEMS 
20M Hard Disk (ST-225) with controller 
30M Hard Disk (ST 4038) For AT 
Internal modem 300/1200 BPS Hays compatible 
External modem 300/1200 BPS Hays compatible 
EGA color card support EGA, MGA, CGA 
EGA color card TAXAN 560 (Paradise) 
EGA color monitor TAXAN 760 14” 


Color Graphic Чер! with printer port ............ 


Monochrome Graphic Card with printer port 
Logitech Mouse C7 Plus with software 

Copy II PC option Board (Copy Card) 

4 serial ports for XT (all selectable) 

4 serial ports for AT (all selectable) . . 

IMAGE ACE ЇЇ Video Capture Card 

2M multifunction card for AT 

2 MGB RAM expansion card for XT (OK) 
SAMSUNG 12" Amber monochrome TTL monitor 


SAMSUNG 12" Green monochrome TTL monitor ..... 


TTX 14" RGB Color monitor (1410) 

1.2 M Floppy disk controller for ХТ/АТ 
Joystick with 3 buttons for IBM 

Game port card (for 2 joysticks) 

Surge protected power strip (6 outlets) 

Eprom writer card with software 

BTC 5339 Enhanced keyboard XT/AT 12F.key 
IBM logo Floppy disk drive 360K half height 
Citizen printer 120D 80 coil. 120 cps, NL 
Citizen daisywheel printer PERMIERE 35 
COSMO World 2600 daisywheel printer 26 cps 


Send One Dollar For Our New Catalog 


Phone: (818) 575-1882 
Telex: 5106017376 PINECOM 
Business Hours 9 - 6, Mon. - Sat. 


omputer Valley 


1290 Oakmead Parkway Suite 111 * Sunnyvale, California 94086 
800-225-8216 (ORDERS ONLY) 408-739-3400 (СА Residents-Information) 


MANAGED BY ENGINEERS FROM SILICON VALLEY 


РАСТ-386-16 (16 mhz 80386 cpu рс) BEST SELLING 


IDEAL FOR CAD/CAE/CAM/CAT Workstations $3,95 0 PC ADD-ON'S 
• Standard 2 MB Memory Expandable to 16 МВ AND PERIPHER ALS 


е On Board 2 Serial 1 Parallel Ports 

I R 
т Supports RAM-BIOS лор EAM Ы арды. 
е Оп Board Socket for 80287 * EGA Cord, IBM Con patible 
е Zero Wait State Optional * НЕСА Card, ІВМ, Hercules Compatible 
е Two 32 Bit, Four 16 Bit, Two 8 Bit Bus MULTIFUNCTION MEMORY 
е 10] Keys Enhanced Keyboard EXPANSION BOARD (OK Installed) 
• FORTRON® 230 Watt Power Supply UL/CSA Listed 5 2MB Memory Exe Card OT EMS) 00000277073 0800 
* 5 Drives Capacity Heavy Duty Cabinet S SNB Memory Exe Cord (R1] | Miu RI 
e 1.2 MB TE AC Floppy Drive * 2 MB Multifunction Card (AT) ......,....... .$ 175.00 
* Western Digital Controller I/O BOARD 
e 40 MB High Speed Hard Drive * XT - UO w/Floppy Controller ..,....... . ....5 95.00 
e DOS 3.2/GW Basic 


* AT - I/O w/Floppy Controller 95.00 


PRINTERS 


PANASONIC DOT MATRIX 

е КХ-Р10801 120 cps, NLQ 

* KX-1091 160 cps, 32 eps NLQ 

е КХ-1092 180 cps/33 cps NLQ. ,,... 
“ КХ-1592 180 срв/ 38 eps NLQ 

* КХ-1595 240 cps/51 cps NLQ 

* KX-P3131 17 cps Daisywheel 

* KX-P3151 22 eps LQ Parallel Printer 
C. ITOH 

* Riteman Blue Plus. 140 eps 

е Riteman 15. 160 cps. 15” Wide Carriage 
TTX PRESS 80, Thermo Printer 


MONITORS 


та е, 51,125 


е IBM AT Compatible 

е 6/8 mhz 0 Wait State, Norton S/I 9.2 

° 512K Installed, Expandable to 1 MB = | ргө MSN АД MS ыыы. 

Оп Воага Метогу | НП EU Dien, sige Utt 

• 1.2 MB Floppy Drive БОЛОН за и 

* Floppy and Hard Disk Drives Controller NOM ARCU AMD 

• 230 Watt (max.) UL/CSA Listed Power Supply 

е Maxi Switch Keyboard 

* Optional 2 Serial and 1 Parallel Port 

е DOS 3.2 GW Basic 

“ Clock/ Calendar with Battery Back Up 

* Optional Math Co-Processor 80287-8 

* Optional 5 Half-Height Drives Capacity E дн т Й M аб 
* 5Т-4026 Drive Only ....%.»»6».в92г-.е; ++. 519.00 


Chassis FUR ө eo ё в c ент! * ST-4038 Drive Only . --...9 619.00 


e NEC Multisync ..... 


DISK DRIVES 


FLOPPY DRIVES 

* Teac FD-SSBV. 360K Floppy . ............... 92.00 
* Teac FD-55GFV, 1 ZMB Flopp: | — €. 129.00 
* Chino L2MB Floppy . sas» seseee 52245 11900 
„HARD DRIVE, SEAGATI 


е One Year Warranty | = } - rm mms зА" |> ^ * ST-4051 Drive Only . ....... 46 $ 699.00 
' ы • ST-4096 Drive Олу.„,.,,...................$1,290.00 


TAPE BACK-UP DRIVE 


* Teac ZOMB Internal $ 499.00 
* Teac 20MB External $ 599.00 
e Teac 45MB Ішетпа!,...................»...-5 629.00 
s Teac 45MB Extemal ,,..,..4.,....... «..8 739.00 


MODEMS 


» 1200 Baud Intemal........... ie esa RETE 109.00 
e 2400 Baud Internal.......... + Феегевете«е«е«. 233.00 
* 1200 Baud External 149.00 
* 2400 Baud External 349.00 


ACT 286" 51,195 


"бате features as PACT-286 ? with 10 mhz 
clock speed, with 640K memory installed. 


85.00 


РАСТ-286-: 91,650 


• IBM PC AT Compatible 
е 6/12 mhz Dual Clock Speed 
е 640K Expandable to 1 MB UPGRADE OPTIONS 


(Di t Price for the Purch 
On Board Memory Р Ss Only) ms * Prices subject to change without notice. 
: j * Hercules is a trademark of Hercules Computer Technology. 
* 1.2 MBF loppy Drive А . Hercules? ee o s b5.00 “ІВМ XT. AT is a trademark of International Business Machines. 
• Floppy/Hard Disk Drive Controller vus rubia qui n 


* Monochchrome monitor 
* Maxi-Switch AT Keyboard * 20MB harddisk drive kit .... 


230 W (max.) UL/CSA Listed Power Supply Baht aa TERMS: 


4 rt (for PC XT only) | * Shipping and handling charge starting from 
e DOS 3.2, GW Basic в 8087-2 (8 mhz) = саас $6.00 each b uM a 


MATH со. PROCESSOR | 

* 8087 (5 mhz) . РОР tiene аза. 2:6 105.00 

* 8087-2 (8 mhz) ....8 152.00 

* B0287-6 (6 mh: 174.00 

» В0287-Я ІН mh: 245.00 
295.00 


е One Year Waranty 


е 20MB hard diskdriveonly ..$295.00 А - А 
* 30MB hard disk drive only . $585.00 * 15% restocking charge is required for non- 


* 20MBtape back-up kit (leal). $495.00 authorized return merchandise. 
* EGA card & EGA monitor . . .$590.00 
* Enhanced keyboard $ 75.00 
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Inquiry 364 


20 MILLION 
E l.C.'S IN STOCK! 


TIMELINE I 


Mi ‚С. Order: 
Order Desk —— inumum I.C. Order: $200.00 
Inside California 


(800) 223-9977||(213) 217-8912 


Multitech 504 CP/M SYSTEM 
Includes: (2) 96tpi DRIVES 280A MICROPROCESSOR 
Ports: Centronics рага!1еі, Two serial Just add a Terminal! 


Single board, 64K 
Comes with atl software & тамын e 
Magic Worksheet, Word Right, Алә!үн Е 


Continental U.S.A 


(800) 872-8878 


EGA PACKAGE 


INCLUDES: EGA CARD,MONITOR,SOFTWARE & CABLES 


А ло: S699.00 


ССА: 640х400 CARD MONITOR NAO {Мате and Address System) 

EGA: 640x400 Hercules: 720x350 13" Viewing Area y. MN кә. Ж... Without Software: $150.00 
PGA: 640x480 Autoswitch Matrix pitch: 0.3imm ер; B^ | THEY’ 1 
COLOR Parallel Printer Port Addressability:640x480 ---- But E 
(Varles with Software package. PGA Monitor 3 are left. Act 


now, they'll 
go fasti 


лр” COMPOSITE MONITORS 
Amber,Green and B&W 
Reconditioned and fully Tested. 5249.95 
TANDON ТМ55-4 96tpi 05/00 5%” Floppy Drive: $69.00 
FULL HEIGHT WANGTEK Model 5099EG24 60 Mb Tape 
Васкир. ........-..«... oun res $249.00 
ASTEC 65 WATT SWITCHING POWER SUPPL Y: $29.00 
( ASEAS 0.5mW to 10mW - Power supplys available 
ry Please call for information. 
4490 W. ARTESIA BLVD., GARDENA, CA. 90247 Minimum Order: $25.00. Shipping & handling charges 
Ir 


i 
ContinenialU S.A. Inside Catiforria L.A, Area & Technical Info via UPS Ground: .50c/Ib. UPS A A $1 .00/lb. Minimum 


3 е Аі Charge: $4.00. We accept cashiers checks, МС or VISA. 
несі втор. 00122228912 (213) 217-8912 No personal check COD’s. items reflect 5% cash or check 


, Дака а dis) discount. California residents add 62% sales tax. We are 
FORTUNE mm a not responsible for typographical errors. All merchandise 
15% Restocking fee for returned orders — subject to prior sale.Phone orders welcome. 


JOIN DCZ/ 7/7 AND SAVE: 


Become a member of PCCLUB and buy quality products at incredibly low prices! These are not closeouts, not 
liquidations, not discontinued items, but state-of-the-art computer products customed designed for PCCLUB. 
Join now and take advantage of our summer special. Membership is free with any purchase in the month of | 
June. Regular membership is $10. per year. 


Maximum ts EGA Colors or 16 out of 64) Alone: $450.00 


GUME ІВМ COMPATIBLE 
QUME TRACK 142 FLOPPY DRIVE 


-DS/DD BELT DRIVE 
-360K 
-5%" 1/2 HEIGHT 


image Communcalions System. Converts 


PC into FAX machine. Converts ASCII or 
|% C Ir AX graphics files and transmits to any G3 FAX $ 0 0 5 
machine in the world at 9600 baud. Re- 


ceives FAX and converts to ASCII. 
1200 bps 


Hayes compatible external. Fully featured. $ 0 0 
М 0 D [= М $ Auto answer, auto dial with call progress 2400 bps A х ы 
detection. RS232C interface. 91 0 0 
“Сай Ме!” 
all Me! 
p (3 Д Half card. Fast, advanced, high resolution, TOL L F ІН 2 5 


PGA, EGA, ССА, MDA. & Hercules compat- $ 
GRAPHICS ите тети» 299 (800) PC CLUBS 
Serial - 852320 Parallel - Centronics (8 00) 1 2 2 Р 9 6 2 1 


DATA 2-WAY ....... $23.99 2-WAY 8.44... $24.99 Terms: Shipping and Handling: add 
Е , -WAY ....... 29.99 $5.00 (UPS ground). Minimun Order: 
SELECTORS Ru eue bé iib ia $2000. С.0.0. Orders: add $3.00 
4-WAY ....... $31.99 4-WAY TDI $34.99 (cashier's check or money order 


| | only). Pre-Pay Personal Checks: allow 
Serial - RS 232C Parallel - Centronics 2 weeks to clear. CA Residents: add 


6.5% sales tax. 15 Day Money Back 
C A B LE S $ б ; D C $ 1 * 0 0 Guarantee. Prices subject to change. 
19201 - D Parthenia Street, Northridge, California 91324 Major Credit Cards Accepted 


РС 242% For Intormation Call (818) 993-0754 e [55 


A a4 АЙ products listed are respective of their trademarks. 
Inquiry 370 JUNE 1987 » BYTE 353 


Inquiry 32 


А 68000 
PERSONAL 
COMPUTER 
FOR ONLY 


519999 


Тһе Sinclair QL 
includes 

Word Processing, 
Database, Spreadsheet, 
Business Graphics and 

Incredible Color Graphics 

built in. Also built in 
QDos and Super Basic. 


QL, software, monochrome monitor $24900 
QL, software, RGB color monitor $39900 
NLQ serial printer $24900 
Plus shipping & handling 


e 128K RAM Expandable to 
640K to meet most personal 
computing needs. 


° Two built in microdrives 

e Two RS232 serial ports, two 
joystick ports, TV and RGB 
outputs. 


e Four blank microdrive car- 
tridges with up to 100K storage 
each—included. 


* Ап easy-to-use full size 
keyboard. 


e The advanced 68008 
microprocessor for multiple, 
simultaneous screen display 
and running of multiple pro- 
grams at the same time. 


Price and availability subject to change 


ШЕ! 603-357-1800 99 


At Computer Response 


69B Island St. 
Keene, NH 03431 
Telex 2946407 Via MCI/WUI 


354 BYTE * JUNE 1987 


UNIVERSAL EPROM 
PROGRAMMER KIT FROM 9595!! 


* On board power supply, 110/220 VAC; 
* Menu selection; No personality modules; 
* Built in monitor for easy I/O debugging; 
* User friendly softw; Full tech. support 
* Detailed 50 page manual with schematics; 
* Quick pulse algorithm: 27256 under 60 sec 
* All 24/28 pins to 27011 & CMOS E(EIPROMS 
* Micros; 8741, 2, 8748, 48H, 49, 49H & CMOS 
* Auto baud RS232 to 19.2k; Free PC drivers 
* Ofset/split Hex, Binary, Intel & Motorola 

8, 16 & 32 bit files; Cased unit $4951 

B&C Microsystems 

355 W. Olive Ave, Ste. 103, Sunnyvale, CA 94086 
* Ph 408-730-5511; 800-642-7617 Visa & МС 


Inquiry 44 


PRINTERSTANDS 


ANDTRAYS 


Efficiency in feeding paper forms 
Greater alrcirculation 

Flts all popular 80/132 column printers 
Stock immediately avallable 


Grand Union 
Micro Systems 
Р.О. Box 1880 
Fallorook, CA92028 
(619) 723-0882 e 800-344-6934 


APPLIED MICRO TECHNOLOGY 


IMPORTER - EXPORTER 
P.O. BOX24783, LOS ANGELES, CA 90024 
800 458-0070 (МА)213 474-0070 (CA) 
m TLX; 263220 AMT UR 


[• МЕСА 


BERNOULLI TECHNOLOGY 


20+20 $4895 
Single 20 $4334 
10-- 40 $1569 
Single 10 $995 
Tri-pac 10/20 469/184 
Interface а Саан $149/495 


= LOMPAL 


All electronic components and computer 
parts. International orders welcome. 


1 


Inquiry 363 


UPS - DEPOT 


| WE SPECIALIZE IN PRODUCTS THAT CORRECT AC POWER PROBLEMS 


SUCH AS HIGH VOLTAGE, LOW VOLTAGE. OTAL POWER FAILURE, LINE 
NOISE. LINE TRANSIENTS OR ANY COMBINATION Or THE ABCNE WE 
DISTRIBUTE UPS-TECH, MINUTEMAN, EMERSON ANDRTEDELTEC 
PRODUCTS. AMONG OTHERS 


STAND-BY POWER SYSTEMS 


FROM 200 VA TO 2 KVA 
UNINTERRUPT ABLE 
POWER SYSTEMS 


FROM 1 KVATO 45 KVA 


AC LINE CONDITIONERS 


ЕНОМ500 VA ТО 3 KVA 
SURGE PROTECTORS WITH 
EMI/RFI FILTER 


4 OUTLETS AND 6 OUTLETS 
"COMPARE THESE INTRODUCTORY PRICES" 
• UPS-TECH STAND-BY 500 VA $ 499 Q0 
» UPS-TECH CONTINUOUS TYPE UPS 1KVA$1.499 00 
“ UPS-TECH VOLTAGE REGULATOR 500 УА $ 379 00 
e SURGE PROTECTOR WITH EMI/RFI 

FILTER 6 OUTLETS $ 35 00 
* DEALER INQUIRIES WELCOMED 
* EXPORT PRICES 
CASH PRICES INDICATED ALL ITEMS CARRY MANUFACTURERS 
GUARANTEE SHIPPING АМО HANDLING CHARGES ARE SEPARATE 
FLORIDA RESIDENTS ADD 5% SALES TAX PRICES SUBJECT TD 
CHANGE W/0 NOTICE 


UPS-DEPOT 1-800-648-2334/(305) 591-2640 


FAX (305) 386-6859 є TELEX 910 240 1044 
8725 NW 18 TERR SUITE 100.MIAMI FL 33172 
ALL TRADEMARKS ARE REGISTERED WITH THEIR ALSPECING 


PASCAL 


MS-DOS Cross Compiler 
Generates ROMable HEX files 
Separate Compilation 
Includes Linker 
Two Memory Models 
On Chip RAM 
External RAM | 
Access to BITs, PORTs, SFRs 
Interrupt Routines 
Compact Run Time Package 
Source Included 
Assembler Compatible 
Only $395 Complete 

SCIENTIFIC ENGINEERING LABORATORIES 


104 Charles Street, Suite 143 
Boston, MA 02114 Tel 617 262 3903 


Inquiry 276 


,ROSE. DATA SWITCHES 


SHARE cnmpuMrs putes 
any parallei or инш! Йй 
ELIMINATE cable swapping 
INEXP ENSI VE w ay to netwo rk 
COMPATIBLE with 

all computers. 


Businesses, Schools, Homes 


WE ALSO OFFER: 

Data Buffers, Line Drivers, 
=i Modems, Protocol Converters, 

Parallel - Serial Converters, 

Cables, Computers, Printers, 

Disk Drives, and more. 


AUTOMATIC - CARETAKER is ideal for a business or 
school toshareaprinteror modemamong many computers. 
Operation is fully automatic with no software required 
Parallel or Serial 4 channels - 5295 8 channels - $395 


MANUAL - HARDSWITCH is operated with the flip of a 
switch, 2:2 and 2:4 models allow simultaneous commun- 
ication. 

Serial 12:559 114-% 99 2:2 - 5109 24- $169 
Parallel 1:2 -579 1:4 -5139 2:2 - 5119 24 $199 
LED and spike protection on serial modelsadd 520. 


CODE ACTIVATED - PORTER connects one computer to 

multiple peripherals. A software code selects the peripheral. 

Parallel or Serial 4 channels -$295 В channels - $395 

Buffer option 64K - 5100 256қ -$250 

REMOTE - TELEPATH connects multiple computers to 

multiplie peripherals. A selector at each computer or terminal 

chooses up to 4 peripherals and displays busy status. 

4:4 - 5495 4:8-$795 selector - $39. 

Gl а Rose to youn aoe == 

ROSE ELECTRONICS (713| 933-7673 
Р.О. BOX 742571 MČ A VISA сенф 
HOLSTON, TX 77274 Dealer кыйган тепе 

CALL Ш5 FOR ALL ҰСЫН INTERFACE NEEDS 


Inquiry 268 


PC-XT COMPATIBLE 


Коңур, САТ „640 
2. BASE SYSTEM 
о её 256K (Optional 640K) 
5% vx е 150 watt pwr. supply 


A COMPATIBLE 


сат, 286 


WE = АТ Siye Keyboard бү 5Ү5ТЕМ 
1 Selectable e 200 wat Pwr. Supply 


* AT Style Keyboard 
е 6 or 10MHz Keyboard Selectable 
е Clock Calender 
* 1.2 Meg Floppy Drive 
* Western Digital дагер 
ontroller 


507600 


THE CATim 286 is a АГ compatible system, running all software 
written for the ІВМ. АТ. Тһе CATim286 runs а! an impressive but not 
expensive 10MHz. 


е Floppy Disk Controller 
е 360K 12 HT Drive 
* 8087 Socket 


530800 


Тһе САТ! 640 is compatible with а! software written for the 
IBMim PC. It also runs your software twice as fast as the ІВМ PC. 
It runs at 8 megahertz clock rate. More power for expansion. The 
150 w. power supply has 8 expansion slots. The keyboard is an АТ” 
style standard. 


OPTION A OPTION B OPTION C OPTION A OPTION B OPTION C 
Base System plus: Base System plus: Base System plus: 1.2 Meg Floppy 1.2 Meg Floppy: 1.2 Meg Floppy: 
Monochrome Color Graphics Card Mono. Graph. Card Mono. Graphics. Color Graphics EGA Interface Card 
Graphics Card Color RGB Monitor Monochrome Card & Monitor Card & Monitor EGA Hi Res Monitor 
Monochrome Parallel Port Graphics Monitor Parallel Port Parallel Port Parallel Port 
Graphics Monitor Parallel Port - All Harddrives 33Mil Sec. Al Harddrives 33Mil.Sec. Ан Harrdrives 33Mil.Sec. 
Parallel Port 20 Meg Hard Drive 30Meg 40Meg 30Meg 40Meg 30Meg 40Meg 
$54700 572899 587900 159900 17999? | 17870? 19879? | 204300 224300 


ALL CAT.. SYSTEMS COME WITH А 15 DAY MONEY BACK GUARANTEE (Less Shipping Charges) 
ALL CAT... SYSTEMS COME WITH 1 YEAR WARRANTY, PARTS & LABOR 
ALL CAT... SYSTEMS ARE FCC CLASS B APPROVED 


SPRING CLEARANCE SALE 


АУ Seagate ATASI 40MEG TERASA 10МЕб IRWIN 
HARDDRIVES HARDDRIVE HARDDRIVE TAPE BACKUPS 
ST 225 wicont 20 Meg . . .328%° е Model 3046 Vs HT 10Meg Internal .... ....268% 
.ST 238 wicont 30Meg ....38800 • 30 MS е w/controller cables 20Meg Internal ......... 37800 
1 i в е 00 
ST 251 '^HT 40 Mil Sec. 40Мед . 578% Qty 1 1 Mor Qty 5 e 1 Yr Warranty 40 Meg Inigrnal.... УИК | „478 
1 Үг Ууаггап! 47990 45900 44900 521900 Software % 1 Casette 
intel " MEAD MiniScribe 
co PROCESSORS Products HARDDISK 
8087-3 ..... 5MHz ..... 999 MONITORS Lx86 Ex1000 e 28 MS 
80872...... к РЕ ERA 148% | 12" TTL Amber Hires 720x368799?| | Fx86E LQ800 е 6 Month Warranty 
80287-6..... 6MHz..... 178994 14" RGB сою: Med res 640x200. 25890] Fx286E LQ1000 [40 Meg 71 Meg 
80287-8..... 8МН2..... 248994 13" EGA 640X350 .. ‚ 36800 = А 61900 84500 
80287-10.... 10MHz.... 288001 ді monitors come with Tilt/Swivel Base AOF Enang 
З ЕМЕНЕХ- AMEK 
MS DOS MODEMS MONITORS MEMORY CHIPS 
2.1 .... МОМ Basic .... 479} 1200 Baud Internal ,,.,.... 9800 е 410A 64K 15ONS Set of 9.... 51599 
с КС w/manuals ..... 34004 1200 Baud External end 9800 e Green - Amber or White 256K 15ONS Set of 9 .... 2600 


32 .... wIG-W Basic .... 77??| All come wisoftware and are 
Hayes Compatible 


ы 


We also nis кра Avox ІВМ m brother, (acere асое: Hayes HERCULES ТЕГ) Microsoft матоо. NEC 
Panasonic. ра. RODIME snugat SAI TAXAN WESTERN DIGITAL 


АП. TRADEMARKS ARI TRADEMARKS ARE REGISTERED - 
with their respective companies 


800-654-7762 


SALES 
7AM—6PM PST 


102-294-0204 


Customer Service е Order Stat 
s OAM -АРМ PST didi 1000 Nevada | Highway « Unit 101 UPS 2 


Inquiry 179 Boulder City, Nevada 89005 


NO SURCHARGE 


TERMS: 
MC • VISA © Wire Transfer 
C.0.D. е Cashiers Check е А.Е. add 4% 
Purchase Orders е Money Orders 
Personal Checks 


= (22 
SHIPPING: 
Federal Express 


¢ EPROM 
Ў PROGRAMMER 


APROTEK 1000 
ONLY 


$265.00 


COMPLETE WITH 
PERSONALITY 
MODULE 


117 АС POWER-RS-232 CONNECT 


-6 BAUD RATES - HANDSHAKE TO HOST 
ALLOWS READ, WRITE, VERIFY & COPY 


Comes complete with ІВМ-РС, Apple, ог CPM 
{Specify Computer) Driver Program on Disc, 


Programs the following 5 Volt 24 or 28 pin 
devices: 2716 series through 27512, 25xx series, 
68764 plus others. Please Specify Personality 
Module desired with order. Additional Personality 
Modules only $15.00 ea. Full 1 year wanniy 


TU ORDER: CALL. 1-B0LU/Sb4-58DO0 OR WRITE 
APROTEK 

1071-A AVENIDA ACASO Add 
CAMARILLO. CA 93010 $4.00 Shipping-USA 
Info: (805) 987 2454 VISA or MC Add 3% 
We Accept Govt,, School & Large Corp. P.O.s 


Inquiry 23 


FAST — EFFICIENT 
Vopt organizes your hard disk into contiguous files for fast, 
efficient, time-saving use! Initial organization averages 
under 5 minutes, daly runs average under 1 minute! 
CONVENIENT 
Run itfromyour autoexec.bat file! 
SAFE 

Vopt's contiguous files are easier to recover if accidentally 
deleted! Vopt's speed allows files to be moved one-at-a- 
time, rather than taking chances on disk reliability. Detects 
and maps bad sectors. 


GOLDEN BOW SYSTEMS 
949,95 ° | = 2870 i ws 
A 


Add $3 for S&H San Diego, СА 92103 


California Residents INS 619/298-9349 


add 6% Sales Tax 


Inquiry 121 


Disk MASTER 
The Ultimate 
Diskette Value... 


Discover the 
Difference ... 


2 FOR 1 LIFETIME WARRANTY © 


* Performance exceeds ANSI speciflcations by 62.5% 
* Each diskette 100% tested and certifled error free 
“65% clipping level * Quer 10 million passes pertrack 
| " Reinforced Hubs (DS-DD only) “ Tyvek® sleeves 
* W/P tabs and ID labels 


в 49 Made in U.S.A. 1 п Пе 


5'Л"- 48 TPI DS-HD 96 TPI 
DS-DD ІВМ-АТ Compatible 


Simply top Brand-Name Quality 
Call For Best Prices 


| BULK 32€ . se ron тех 
WCenlech 3M 


Nashua 


1-800-233-2477 1-801-561-0092 


199 Cottage Ave., Sandy, Utah 84070 


Inquiry 64 


ChinaStar © II 


MULTILINGUAL 
WORD PROCESSOR 


2 BH ao MME 18 


e For IBM PC, XT, AT or 
compatible with 256KB RAM 


® Multilingual — Chinese, 
Japanese, Russian and Greek 


e Lotus 1-2-3, dBASE III, 
compatible 


ө Demo and Chinese word 
puzzle disks available 


тиш. RESEARCH, INC. 


ШЕШ (714) 827-7420 
2552 W. Woodland Dr., Anaheim,CA92801 
Fax: (714) 952-4716 e Telex: 350481 IBC 


Limited 
Ofter-Order 
Today 


Works with any standard Centronics parallel 
interface * Reset button * Multiple copy 
repeat function • Auto diagnostics • Self-test 


Order by Check/MO or VISA/MC/AX 


CENTRA L| Call Toll Free 


USA: 800-533-8049 
CA: 800-624-5628 
330 Central Avenue ” Fillmore, CA 93015 


KEYBOARD PROTECTOR | 


Remains in place during keyboard use. Prevents 
damage from liquid spills, dust, ashes, etc. Fits 
like a second skin, excellent feel. Available for: 
IBM-PC, AT, Apple (all), Compaq, Model 100, 
NEC 8201, C64, Zenith 150, DEC, Kaypro, 
KB5151, AT&T 6300, WYSE 50 and many 
others, Send $29.95, check, M.O., Visa & MC 
include exp. date. Specify computer type. Dealer 
inquiries invited. Free brochure avail. 
Merritt Computer Products, Inc. 


456] S. Westmoreland, Dallas, Texas 75237 


(214) 339-0753 


Inquiry 181 


PUBLIC DOMAIN 
SOFTWARE 


Thousands of useful programs available for most 
computers from user group libraries. 


User Group Libraries Rent Buy 


ІВМ PC Blue 220 Disks $230 5450 


| Capitol-BM 45 Disks 50 105 


Sanyo UG MSDOS 80 Disks 85 225 
Amiga 50 Disks 65 200 
Atari ST 55 Disks 75 220 
Macintosh 85 Disks 90 255 
CP M UG 92 Disks 45 249 
SIG M UG 270 Disks 15 330 
CBM 64 Gold 50 Disks 105 150 
Apple DOS 120 Disks 130 200 
MASTER CARD * VISA * DINERS 
Rental is for 7 days with 3 days grace for return. | 
Use credit card, по deposit! Call for free catalog or 
send Disk for free Directory of programs. Specify 
Computer! 
нң PUBLIC DOMAIN SOFTWARE 
RECORDING INTEREST GROUP INC. 
(os Las odas Notus MCI 
ыы. 102 732-0169 794-3665 
800 527-3744 


Іпашгу 252 


9-TRACK MAG. TAPE SUBSYSTEM 
FOR THE IBM PC/XT/AT AND... 


Fes матай к inire , backup and proche slorage, 
IBEX ӨЗЕН B Uae format compat ёза “ғ magnetic 
tape subsystem for the IBM PC, featuring: 


а ІВМ format 1600/3200 and 800 cpi, 
т Software tor PC-DOS, MS-DOS. 
п Alsa for DEC, VAX, VME, 

5-100, RS-232, IEEE 488, 


IBEX COMPUTER CORP 
20741 Marita St. 
Wile, Dhoné аг TW X far information. Chatsworh, CA 91311 
(818) 709-8100 
TWX 910-493-2071 


Inquiry 133 


DATA SWITCHES | 


• High quality rotary switch 
* Gold plated contacts 

• All pins switched 

e Fully shielded metal case 
e Anti-skid feet 

* Female connectors 

* Ninety day warranty 


RS232 DTE em PIN) 
#38610 TW ITION 
#38615 FOUR POSITION 
#38650 ХТҮРЕ 
CENTRONICS TYPE (36 РІМ) 
838540 : TWO POSITION { 
838695 FOUR POSITION 
#38655 XTYPE 
AUTO SWITCH 
#38710 . FOUR POSITION 
#38760 EIGHT POSITION 
WE ALSO CARRY CABLES, PRINT BUFFERS 
& MANY OTHER ACCESSORIES 


Please call or write for our free catalog 


DALCO ELECTRONICS 
(513) 435-1058 


РО. BOX 494 MC/VISA Accepted 
FRANKLIN, OH 45005 Mail Orders Please | 
Add $3.00 For Shipping 


Inquiry 85 


FOLKS DOWN ІМ TEXAS DON’T LIKE PAYIN’ BIG BUCKS 


ESPECIALLY FOR IBM-PC SOFTWARE 


APPLICATIONS 
[GENEALOGY ON DISPLAY (#90) 
_]GENEALOGY - FT (#240) From Pine Cone software. 
[ ]LABELMAKER (#146) Our favorite label file and 
maker. Menu driven, 

[ FAMILY HISTORY (#361) Family history, ancestor 
and decendant charts. Sample programs. 

[ ]FORM LETTERS (4388) LOTS ot samples of the 
most commonly used business letters. Modily! 

[ ]PC-sPRINT ($507) Detailed instruction on how to 
double your computer's speed tor jess that $50.00. 
[ ]MSDOS-CPM/BO INTERFACE (#561) CPM lovers! 
This program allows you to transfer information be- 
tween and emulate СОМ and MSDOS. 

(NAME GRAM/BREAK DOWN/FOREWARD (4477) 
Discover the words inherent in your phone number, do 


anagrams. 
Pine WORLD DIGITIZED (#494, 495, 496) A car- 
tographer's dream. Locate and display over 100,000 
locations. 
(О 100 LETTERS (#300) Mostcommonty used trom tet- 
ters, and business apzlications at your fingertips. 


COMMUNICTIONS 
[ ]QMODEM (4310) Vithout a doubt the fastest and 
best communications software you canbuy at any price. 
Сірс-ТАһк (816) Тһе classic "Freeware" communi- 
cation program. 
Crees (#212) Beccme a SYSOP and start a buile- 
tin board. 
[ ]Fipo МЕТ (#333) Bulletin Board System. Perhaps 
the easiest to run. 
[ ]PROCOMM (4499) Communication software that 
makes a hacker's dream come true. 


DATABASE 
[]vcR dBASE (#493) Keep track of those favorite 
VCR tapes that you never can seem to find when you 
want them. 


DATABASE PROGRAMS 
Clpc-Fice (#5)Perhaps the granddaddy of user sup- 
ported database programs from Jim Button. 
[ ]NEWBASE (#238) Menu driven database for the be- 


DEC opis (8383) A retational database manage- 
ment system that provides on-line help and screen edit- 
funcitons. 
CREATOR (#339) Create, report and sort makes this 
a super database management systern. 
[LIMAL MASTER (4481) Easily sort, index, and list 
your multiple mailing data bases. 


EDUCATION 

[CT EQUATOR (#249) A teaching tool tor math, science 
and finance 
[']PC-TUTORIAL (9403) A first course in computer 
usage covering various aspects of MS-DOS. Good! 
L']PC-PROFESSOR (4105) Learn Basic the easy way. 
One of the best tutorials on BASIC. 

PC-DOS HELP (#254) Type “help” tor the DOS 
command you forgot. 
[РС PROMPT (#558) Fascinating on line memory 
resident DOS helper that also supports BASICA, ED- 
LIN, DEBUG, and TURBO PASCAL. 
(Орс-ЅРАІМТ (#507) Tutorial on how to triple your 
PC's speed. 


TOTAL # x $62 


DISK DIRECTORY 
{Ех ріапаћоп of all lites & programs) 


x $62 


OTHER 


SUBTOTAL 


TEXAS RESIDENTS ADD 61/,% TAX 


SHIPPING AND HANDLING 
(1 @ $1.00 and50¢ lor each additional disk) 


SO WE SELL IT FOR ONLY $6.00! 


FINANCIAL 

[ ]PC-CHECK MANAGER (4275) Keeps multiple 
checkbooks in balance. 
[ТАХ FILE 085 (#295) Tax record keeping system 
that saves you money on April 15, 
( JPORTSWORTH PACKAGE (#101) Evaluates your 
ever-changing stock portfolios. 
[ ]PC-GENERAL LEDGER (4237) An exceptional ac- 
counting system. Used by some CPA's. 
LILOAN AMORTIZATION (#399) For output to screen 
ог printer. Lots of on-line help. 
Cima. BULL (#469, 470) Prepare invoices, client report, 
audit trail, etc. 
[Г] (3) ANALYTIC CALC (#430-432) 3 disk sel. Com- 
plete spreadsheet, database, graphics, word proces- 
sor - fassst! 
[ ](2) PC ACCOUNTING SYSTEM (4559, 560) General 
purpose ledger system that includes payroll, depreci- 
ation, accounts receivable/payable, inventory, process- 

1099's and a good general ledger. 

PC-PAYROLL (#565) Handle а! payroll problems 
with this complete menu-drivenpayroll system. Includes 
taxs, reports, forms, etc. 
[)(2) SALESEYE (#501, 502) Never let another 
prospect or lead get away! Prints memos and letters 
as well. 


GAMES 
CITOP GAMES (4274) The most requested arcade 
games. 

ARCADE GAMES (4293) Another goodie bag of top 
arcade games. 
[ ]PC JR GAMES (#354) Games that will work only on 
PC JR. Combat, Dungeons and Dragons, Global Ther- 
monuciear War. 
LÌ MISC GAMES (#390) Good selection of education- 
al, adventure, and arcade games. 
[ ]PINBALL RALLY (4557) You asked for it! Here are 
three pinball games that vary in complexity, PINBALL, 
RAIN, TWILZON2. 
Оромо (4567) Dungeons and Dragons, this uses text 
characters instead of graphics. 
[REFLEX POINT (#487) Sell styled action game simi- 
lar to ROBOTECH cartoon series. 


GRAPHICS 
(ПРс-КЕҮ DRAW (#344-345) A small CAD system. 
Lots of demonstration files. 
[ ]PC-PICTURE GRAPHICS (4136) Drawing package 
allows you to zoom, color, and store pictures. 
C PC-GRAPH (4418) Allows user to create graphics 
trom PC—File report files. 
[ ]PRESENT (4471) Professional slide shows are a 
snap with the advanced graphic features ol this pro- 
gram. Includes a screen "capture". 


LANGUAGE 
[ JCHASM (410) Cheap assembler with tutorial. 
[ ]XLiSP. (4148) Lisp language interpreter. 
CJ PROLOG & UNIFORTH (4417) Complete with edi- 
tor and documentation. 
[ ]ESIE (4398) Build and generate an expert system 
in a flash. 
[ ]P-BASIC (4381) BASICA work-a-like for clones, etc. 
[TINY PASCAL COMPILER BUILDER (£540) Learn 
to create your own Pascal Compiler and language com- 
piler/includes tutorial. 


[C] SCREENCODE (4 503) Build your screen applica- 
tions and watch SCREENCODE generate the code lor 
DBASE II and Ill, BASIC, and more. 
[VISIBLE PASCAL COMPILER (4510) Watch your 
program step through its routines as you learn to pro- 
am it in PASCAL. 

EXTENDED BATCH LANGUAGE (#124) Makes the 

PC do menial tasks you never thought possible. 


MATH AND STATISTICS 
(ЕРІ5ТАТ (#88) Statistical analysis of small to 
medium-signed data samples. 

[]STAT-TOOLS (#509) (1 of 2) Do single size experi- 
ments, studentized ranges, caluciate the size ol specilic 
sample sizes. 

[ ]STAT-TOOLS (4509) (2 of 2) Do calculations thal 
require the entry of original observations, exact ran- 
domization tests, mean squares, etc. 


MUSIC 
[L]PC-MUSICIAN (4127) Compose music on your PC, 
save and play again. 
[ ]PIANO MAN (#279) Play your keyboard like a piano. 


PRINTER UTILITIES 
[ ]SsiDEWAYS (#265. 411) Prints text sideways on an 
printer. 

SETPRTR (#79) Sets up Epson print trom a menu. 
Г ІРВІМТЕВ UTILITIES (4411) Smorgasboard of utili- 
ties and tools. 
[ ]EPSON PRINTER UTILITIES (4326) Spool, set up 
routines all designed for Epson codes. 
L] BANNER (4386) Make long banners with large let- 
ters. Includes MS-FORTRAN source codes. 
[ ]WwSMX80 (#526) Allows Word Star to print more 
ways than you imagined on an Epson/Compatible 
printer. Useful for mathematical and scientific notation. 


SPREADSHEET TEMPLATES 
[ ]PC-CALC (#199) Fabulous 123 work-a-like fromthe 
author of PC-File, 
ГО) LOTUS 1-2-3 TEMPLATES AND MACROS 
(#406, 414) Why spend hours writing your macros when 
these are ready made? Modify them yourself. 


TEXT PROCESSING TOOLS 

[ ]wORDSTAR AIDS (4375) Collection of the most 

usetui utilities for the Wordstar user. 

PC OUTLINE (#414) Create and collapse and out- 
line. Great for plans, essays, etc. 

[']PC-STYLE (#505) Better than your high schoo! En- 
h teacher! Analyzes your writing ability. 
POLYGLOT & LETTERFALL (4542) Two education- 

al programs to match sentences, words. and definitions, 

O&A's. Typing tutor is great! 

[ SIDE WRITER (4523) Print your text files sideways. 

Allows the 132 column barrier to be broken. Great for 

large spread sheets. 


UTILITIES 
[]GINACO (466) Polished routines written in basic for 
any beginner or expert, We love it! 
ULTRA-UTILITIES (4133, 245) Recover lost liles, 
modify sectors, etc. Like Nortons. 


No COD's or Purchase Orders * U.S. Funds Only 
Foreign Orders add $5.00 to all Shipping/Handling 
We Warranty All Disks Against Defects In Duplication 


SHIP TO: 


CHARGE MY: 


CARD NO. 


SIGNATURE 


EXPIRATION DATE 


1 MASTERCARD ГІ VISA 


[)svSMENU (4250) Build a menu driven menu sys- 

tem. Excellent for hard disks. 

[ ]PC-DESKMATES (#405) Better than Sidekick and 

all of the rest o! the memory resident desktop utilities. 
ALIGN (4217) Disk Alignment tool. Needs Cats Eye. 

CITOP UTILITIES (8273) AIl of the most requested util- 

ities on one disk. 

[ ]UNPROTECT (#414) Various routines to disconnect 

protection schemes. 

О] PATCHES (#376) Маке back up copies ої some of 

the most popular commercial programs with this col- 

fection. 

CL) DoOsMATIC (#498) Fabulous task-switching and 

menuing utility that allows several programs to run at 

once. 

[ ]PC-TOOLS (#536) Lots of useful utilities with both 

EXE and "С" source code. BROWSE, DUMP, MERGE, 

WORD COUNT, ROFF, GREP, etc. 

()pBS-KAT (#537) Diskette cataloging system for ar- 

chival purposes. Database can hold up to 9,999 dis- 

kettes and 16,000,000 files. 

[ ]sTiLL RIVER SHELL (#481) An enhancement of the 

PC-DOS working enviornment. Faster and uses Key 

Commands. 

СІРС-РВОМРТ (9558) The on-line mode makes this 

memory resident utility tops. Great for beginners and 

advanced users alike. 


WORD PROCESSING 
[CI Pc-WRITE (2) (78) A & B Our most popular full tea- 
lured word processor that is actually faster than Word- 
star. Now with spelling checker. 
[]DICTIONARY (#378) Dictionary type spelling 
checker. 
(ОРС ТҮРЕ {#455) Jim Button's contribution to a fuil 
fledged word procesor. 
(02) NEW YORK WORD (#528, 529) Powertut word 
processor that creates keystroke macros, split sereen 
editing, mail merge and more. Watch out Micro-Soft. 


Please | * 
Enclose Siar $408 | ^» 


A 
ove 


Check E 
With + 


2100 Hwy. 360, Suite 1204, Grand Prairie, Texas 75050, (214) 647-1010 (01987 LONE STAR SOFTWARE, INC. 


Inquiry 171 


JUNE 1987 * BYTE 357 


Super Star™ Diskettes 
at Super Low Prices! 


Super Star diskettes: 

HIGH CLIP (65% +) LIFETIME WARRANTY 
American made., .not cheap imports. 
Sure, you can buy acheaper diskette, 
but that's exactly what you'll get. 


5.25" DISKETTES: 

DSDD 438 ea. 
DSDD96TPI ‚52 ea. 
DSDD HD 1.00 ea. 


3.5” DISKETTES: 

SSDD 1.16ea. 
DSDD 1.40 ea. 
(Super Star disks 
sold in multiples of 50 only) 

BASF, Athana, Goldstar, color disketles 
and more at discount prices 
1-800-621-6827 
(In Illinois, 1-312-256-7140) 
Visa/MasterCard $35 min. 


Dealer and International Inquiries Welcome 


DISK WORLD!, Inc. 


629 Green Bay Rd.,'Wilmette, IL 60091 


Inquiry 93 


rH SYSTEM 


FOR IBM PC/XT/AT 
HS 


* Mainframe to PC Data Transfer 

* High Speed Backup 

* All Software, Complete System 

* Service and Support, easy 
Installation 


call (818) 343-6505 or write to: 
Contech Computer Corg. 
Р.0. Box 153 Tarzana, Calif. 91356 


Inquiry 73 


TERMINAL 
-EMULATIONS 


NEW SOFTERM PC, 
THE LEADER IN EXACT 
RELEASE 
P TERMINAL EMULATIONS 
* OVER 30 EMULATIONS 
" KEYBOARD MACROS * HOTKEY 
* VIRTUAL DISK CAPABLE  * SCRIPT FILES 
* KEYBOARD TRANSLATE “ MULTITASKING 
* CAPTURE FILES TO DISK OR PRINT 
* FILE TRANSFERS WITH 7 PROTOCOLS 
(I.E. KERMIT-SERVER,HAYES.XMODEM,;ETC.) 
" CONCURRENT AND BACKGROUND 
COMMUNICATIONS АМО MORE!!! 
A COMPLETE EMULATION & COMMUNICATION 
PACKAGE 


ПІРТКОМІС 
800/225-8590 
CALL FOR INFORMATION 


(303)593-9540 TELEX 450236 


Inquiry 286 


NEW 1.2MB ROMDISK 
PC ENHANCED 


Non volatile diskette emulators to 1.2MB for the 
IBM РС/ХТ/АТ and compatibies 

Standard EPROM models to 1.2MB and cassette 
models using e&her EPROM or SRAM technology 
to 7B6K 

Develop programs on a diskette and simply copy 
to ROMDISK 

On-board EPROM programmer and uulities 
provided to copy a Master Diskette and program 
the ЕРКОМ5 using fast programming aigorythm 
{IBOK/min) 

Read modes for autobooting and using up to four 
ROMDISKs per computer 

Solid state speed and reliability-operation at RAM 
speeds in environments hostie to diskettes 
Short card format fits half size card chassis 


CURTIS, INC. 10 Anemone Cr. 
St. Раш, MN 55110 өне 
| 612/484-5064 pue 


“(BAA гу а registered trademark of ІВМ Comoration 


Inquiry 81 


* TM 
|PowerStation 


Add complete УТ220 workstation cap- 
ability to your PC/XT/AT with ZSTEM™ 
software and 220 layout keyboard. 


PowerStation" -220 $289 
SEE US AT SPRING COMDEX 


KEA Systems Ltd. 


8412 - 2150 West Broadway 
Vancouver, B.C. Canada V6K 4L9 
Support (604) 732-7411 
TELEX 04-352848 VCR 
Order Toll Free (800) 663-8702 
30 day money back guarantee. MC/VISA 


Inquiry 154 


ІС- PROMPT DELIVERY!!! 


SAME DAY SHIPPING (USUALLY) 
QUANTITY ONE PRICES SHOWN for APRIL 26, 1987 


QUTSIOE GKLAHOMA NO SALES TAX 


DYNAMIC RAM 
Q1Mbil 1000Kx1 100 ns 
51258  -256Kx1 100 ns 
4464 64Kx4 150ns 
41256 256Kx1 100 пѕ 
41256 256Kxi 120 ns 
41256 256Kx1 150 ns 
4164 64Kx1 150 ns 
EPROM 
27512 64Kx8 200 ns 
270256 з2Кхв 250 ns 
27256 32Kx8 250 ns 
27128 16Kx8 250 ns 
27 C604 вкхв 150 i: 
2764 akxa 250n 
STATIC RAM 
62256 azKxB 120 ns 
62641Р-15 вкхв 150 ns 


zenith 150. 


5Mhz 5115.00 


640K MOTHERBO UPGRADE- 
IBM PC/XT, Compag Portable & Pius; hp Vectra 


7 
802878 8 Mhr 525000 


804 


| OPEN 6%: DAYS, 7 зам 10 P: SHIP VIA FED-EX ON SAT | 
| 


БАТ DELIVERY | азба VISA си LIPS CAS COO 
Mer end Factory New, Prime Paris шро 
а еа MICROPROCESSORS UNLIMITED, INC 
Th fs WE in| ge йш иш P 
wie din oco ua [918) 267-4961 
Мо minimum Оет. Fa cow бак pores sa ku ES 
Crave Ghee h ^ cao rtu А ш d ee рае ане в 0 Cetera received be 


V FA CST (ал афар tub Она the тыге} түр! тыры тіп Peder Caperus Simard 
Ae — IOO se quarketeod radl day Pipes Dea BERD Lans, merted 


Inquiry 197 


6809 


Single Board Computer 


дығы ALS dd dicem | 
BAM, EPROM, ірін clock wate 2d 
imer, 44-pin 4 5* « &5* PCI 

EXPANSION MODULES: RAM, EPROM, C MOS 
RAM/batlery, analog VO, serial 1/0, 
parallel 170, counter/Timer, IEEE-488, 

EPROM programmer, Порру disks, 

cassette, breadboard, keyboard /display. 


| Wintek Corm. 
Latoyetho, IN 47704. ' 
EM. 317.742.5425 


Inquiry 339 


.. ENHANCED. 
 VT220 $1 50 


The most complete УТ220 emulation available 
for your PC/XT/AT or compatible. 
* HIGH PERFORMANCE to 38.4K BAUD 
TRUE DOUBLE HIGH/DOUBLE WIDE 
e TRUE 132 COLUMN MODE ON MOST EGA'S 
ғ COLOR EXTENSIONS/DOWNLOADABLE FONTS 
е SOFTKEY/MACROS, DOS ACCESS 
е XMODEM/KERMIT FILE TRANSFERS 
plus many more extensions! 


ZSTEMpc™-VT220Emulator $150. 
EGAmate™ option for true EGA 132 column $39 
25ТЕМрстм - 4014 option 599 
ZSTEMpc™ - УТ100 Emulator $99 


KEA Systems Ltd. 


#412 - 2150 West Broadway 
Vancouver, B.C. Canada V6K 4L9 
Support (604) 732-7411 
TELEX 04-352848 VCR 
Order Toll Free (800) 663-8702 
30 day money back guarantee. MC/VISA 


Inquiry 155 


PC+ MIDI 
=MUSIC 


It's a simple equation. To plug your PC or PC- 
compatible into the modern world of music- 
making, use the complete line of MIDI soft ware 
and hardware from VOYETRA TECHNOLOGIES. 


SEQUENCER PLUS: 65-track total MIDI 


recorder/editor. 

CONVERSION PLUS: Ше converter for music 
notation programs. 

PATCH MASTER: network organizer and 
sound librarian. 

OP-4001: PC/MIDI interface card. 


"Гуе never seen а тоға poweriut, easy-Io-use 
music and recording system. . bug-free." 
(PC COMPANION) 


For more information contact VOYETRA 
TECHNOLOGIES. Dept. PC. 426 Mt. Pleasant 
Avenue. Mamaroneck NY 10543. or call 

(914) 698-3377. 


Іпашгу 332 


Communications Board 


е For IBM-PC/XT/AT & comp. 

e Dual RS-232C interface 

e Optional software supports 
СОМ1, COM2, COM3, COM4 

e Jumper selectable interrupts 


Fast Delivery 


QUA TECH, INC. 


478 E. Exchange St. Akron OH 44304 
(216) 434-3154  TLX: 5101012726 


Inquiry 255 


° For IBM & Compatibles 
* Flexible and Inexpensive 
е Money Back Guarantee 
° Free Technical Support 


Fast Delivery 
QUA TECH, INC. 


478 E. Exchange St. Akron OH 44304 
(216) 434-3154 TLX: 5101012726 


Inquiry 257 


Communications Board 


eFor IBM-PC/AT/XT and | 
compatibles 

eDual RS-422/RS-485 interface 

eDifferential drivers to 4000 ft. 


Fast Delivery 
QUA TECH, INC. 


478 E. Exchange St. Akron OH 44304 
(216) 434-3154 TLX: 5101012726 


Inquiry 259 


WAVEFORM 
SYNTHESIZER 


е For IBM-PC/XT/AT and 
compatibles 

e Generates user-definable signal 

e Up to 2000 points per envelope 


$795.00 
QUA TECH, INC. 


478 E. Exchange St. Akron OH 44304 
(216) 434-3154 TLX: 5101012726 


^" 


Inquiry 256 


е Single channel async communi- 
cation board for IBM PC/XT/AT 

e Software selectable to be RS/ 
422/485, 232 or Current Loop 

e Selectable Address & Interrupt 


(Dou TECH, INC. 


478 E. Exchange St. Akron, OH 44304 
(216) 434-3154 TLX: 5101012726 


Inquiry 258 


e GPIB controller board for IBM  « 
PC/XT/AT 

e Control up to 14 Devices 

ө User friendly Software Commands 

е ОМА Transfer to 200k byte/sec. 


$345.00 including software 


QUA TECH, INC. 


478 E. Exchange St. Akron, OH 44304 
(216) 434-3154 TLX: 51010412726 


Inquiry 260 


пахв 


FLOPPY DIS 


E Packed 10 Per Box 
2box Sbox I0box 


DENSITY 1435 1395 1352 


Packed 10 Рег Box 
2 Box Box 10Box 


1250 119 10% 
14% 14% 13% 


. Data | 
Disks pc:00A 12,95 


К pc:000 12.95 6.54 95 
ы 7% pc3ooA 16.60 не (3:5 


b-side pcacox. 19.55 pSide 1995 
D-Den 95 pcaoox.p. 19.85 
ос 600А 22.00 8 Disks 


МИ 155 с Н 150 
D-Sid 
sip 1013 125 $ Side 189 


IG “EA. D-Side 
МАЗ 21% 30 Cleanings Den. 
uw 


JUNE 1987 * BYTE 359 


Printer (Data) Switch *39/up 
| Dealer Price available 


*Metal case 
*Fully shielded 
*Push button 

{2 layer PC board 
or rotary switch) 
*Beige color 

=] year warranty 


CABLE (Lifetime warranty) $9/up 
* UL approved, molded, double shielded, 
beige color 
* D type connector with thumb screw 
(screwless) 
Switch box Cable 
2 way switch — $39/$45 Printer cable 67/97/12! 
2 way cross $55/$69 $9/$12/$15 
4 way switch $55/$69 Modem cable 37/6" 57/59 
Power center/DB 25 Centronic cable 6'/10' 
switch/swivel base $89 $12/$15 
serial cable, Drive cable & extension cable available 
RS232 Miniature $6/up 
RS232 Break-out box $59 


JACO Computer Products 
Tel: (408) 746-2000 


989 E. California Ava 
Sunnyvale, СА 94086 


Inquiry 142 


ЮАТА. 


e Multi-user Database! 
e Powerful! 
e Multiple Operating 
System Compatibility! 
“ө Attractive Dealer 
Pricing! 
e Full Dealer Support! 


Dataflex 15 a trademark of Data Access 


Dealer Inquiries Invited 


ГДЕ 


24000 Telegraph Road 
Southfield, Michigan 48034 USA 
(313} 352-2345 


Inquiry 56 


The Smart 
Cash Шыны 


e Cash Register/Point of 
Sale/Inventory 

e 100% dBASE III data files 

e |mport into 1-2-3, Accounting, and 
most other programs 

e |nterface to Bar Code, Receipt 


Printer, Cash Drawer, Register 


WE CARRY ALL 
HARDWARE, TOO!!! 


ORDER NOW 
(915) 837-7180 


SCR — Box 714 
.. Alpine, TX 79831 


Inquiry 277 


EPROM 
PROGRAMMER 


The EP-11s a great value, here's why: 


* ІВМ РС Software included or RS-232 10 any computer 

e ASCII Command driven operation; Aij intelligence in unit 

* Reads, Programs, Copies over 150 types from 271610 27512 
а Optional Inte! microcontroller programming head 

а Menu-driven Chip Selection; No Personality Modules 

* Fast, Slow. Quick-Pulse Programming Algorithms 

ө Intel (8080 & 8086), Motorola, Tekhex, Straight Hex Files 

e Splits Files by Base Address and Odd/Even (16 bil systems) 
* Gold Textool ZIF IC socket в Full One-Year Warranty 
* Generate & Sel Checksums ә 5,12 5,21,25V Programming 
* Qver-Current Protection a U.V. Erasers from $34.95 
а 8 Baud Rates 300 to 38.400 * Same Day Shipment 


Piri ey uu 
MICROSYSTEMS 


10681 Haddington, #190 / Houston, TX 77043 
(713) 461-9430 (800) 225-2102 


Inquiry 375 


MAXELL 
BULK DISKS 


514" 05/00 59€ 
ау» 05/00 1.29 
514" DS/HD 1.59 


Price based on quantity of 300 
includes sleeves, labels and tabs. 


800-222-0490 


In NJ 201-462-7628 


@ 24 Hour Shipment @ 


MEGASoft 


P.O. Box 710, Freehold, NJ 07728 
Full service duplication facility 


Inquiry 180 


Electronic Data 
Translation Services 


gi Use your Gala among mainirames. minis, micros, 

| dedicated word processors, and typesetters! 
We offer translation of the logical elements of data 

W in addition to conversion of physical parameters, 
NOT just dumping or ASCII transfer from one 
medium into another. For example: 


matting features of stand-alone or 
microcomputer-based word processors. 


• Translation of the contro! characters and for- | 


е Database restructuring—Even from your word 


processors’ Не and List Managers. 


е Spreadsheet translations—formatting, cell | 


referencing codes, and formulas. 
е State and federal compliances—Magnetic 
media and file-structure conversions. 
ADAPSO member 
CompuData Translators, Inc. 6565 Sunset Blvd. 
Suite 301, Hollywood, CA 90028 (213) 462-6222 


Inquiry 61 


Charting 1+ 


The New Plus 
for Fast 
Flowcharting 


FLOW CHARTING 
is new! It's now 

Flow Charting li+, with more speed 
+ more functions + more printing options; 
* 10 text fonts; 26 shapes; * Line mode сап stop 
at a shape; * Backspace key can erase a line to 
its origin; * Free text entry anywhere, or select auto: 
centering: * Vertical or horizontal printing: one 
chart or multiple charts. 
(sed by Fairchild, Bechtel and more than 
500 other major corporations, Edit quickly 
and accurately — even major edits — with 
Flow Charting 11+, the Specialist. 


See your retail store or call: 


PATTON & PATTON 
Software Corporation 
800/672-3470, ext. 897 Califomia 
800/538-8157, ext. 897 National 
406/629-5044 Intemational) 


Inquiry 220 


DATA ACQUISITION TO 
INTERFAC POR ANY COMPUTER 


| FREE IBM SOFTWARE 


Connects via RS-232. Fully IBM com- 

patible. Built-in BASIC. Stand alone 

capability. Expandable. Battery 
W Option. Basic system: 16 ch. 12 bit 

AID, 2 ch. D/A, 32 bit Digital I/O. 

Expansion boards available. Direct 

Bus units for many computers. 

(201) 299-1615 


PO. Box246, Morris Plains, N.J 07950 


ELEXOR 


Inquiry 101 


| not only а 
printer buffer ! 


а 
DCR THIS В THE HOST SOPHESTICATED 
PRINTER BUFFER - MULTIPLEXOR - SWITCH 


WITH TWO SEPARATE INPUTS [SERIALI AND PARALLEL] AND 
TWO SEPARATE OUTPUTS (SERIAL AND PARALLEL) CAN BB 
USED LIKE STANDARD BUFFER... WITH ANY INPUT TO ANY 
OUTPUT BUT ALSO YOU CAN CONNECT 2 COMPUTERS TO | 
PRINTER, OR | COMPUTER TO 2 PRINTERS, OR 2 COMPUTERS 
AND 2 PRINTERS. AND MORE « 1 COMPUTER TO з PRINTERS 


KB AND - 266 KB TO І MB 
AND RESET FUNCTIONS 


SBRIAL PORTS WITH 7 OR è BITS WORD LENGTH, 1 OR 2 STOP 
BIT, PARITY, XON XOF. DTR. RTS 


DCB-A-64K f 195 DCB-B-256K $ O55 rl 
М Poses reppif und уағы ақы oro ыйі 
ALSO, WB HAVE THB MOST COMPLETE DATA CONVERTER 


PULLY QRAMABLB FROM 10 TO 19200 BAUDS 
INOLUDBS : OTR, RTS, КӨНГЕ PARITY, eic 


оо BO I о 
ЕҢ Power supply end cables NOT included —— A 


serialO parallel 
bi-directional converter 


INTECTRA Inc.-Dept.232 


2529 TERMINAL BLVD 
MOUNTAIN VIBW -CA-94043 


AST PREMIUM/286 - Model 140 with44Mb28mSEC 
Drive, 10MHz 80286 with 11.5 Norton, 1Mb 100nSEC 
RAM, Serial & Parallel Ports, Clock/Cal, RT-Style 
Keyboard, 3-G Plus Card with EGA-CGA-HGC and 256K 


RAM, MS-DOS, СМ-ВАЅІС...................... $69 [mo.* 


* 110 5 year leases available to qualified businesses. 
This ad produced on an AST Premium Publisher. 


_INDTECH 


5170IlntegratorSystem w/80286 8 MHz CPU,512K-1 
Mb RAM, 12 Expan. Slots, 238W P/S, upto 5 HH Drives, 
Novell Non-Ded. 286Compatible, 1 yrwarranty. ..$798 


© TATUNG 


80286-10MHz 640KRAM, 1.2 Mb Floppy, 20 Mb Hard 
Drive, 210W P/S, S& PPorts, Mono Monitor, MS-DOS 
3.2, GW-BASIC, Diagnostics............................... $2,195 


WYPC-286 10 MHz, 640K, S, Р. 1.2 Floppy ..... $ 1,688 
WYPC-286-85 w/96 Mb 28 mSEC Hard Disk... $2,649 


NETWORKING 


CONSULTATION AND 
INTEGRATION QUESTIONS?? 


CALL OUR EXPERT SALES & TECH STAFFS! 


NOVELL ADVANCED NETWARE STARTER 
KITS AND SERVERS.....CALL 


3-User Network Special --- $177/Mo.* 


Server /Mork Station: 

INDTECH 6/8MHz 286, 12 slots, 238W P/S, S&P 
Ports, Monitor, 360K Ғіру, 1 Mb RAM, 44Mb H.D. 

NOVELL Non-Dedicated Netware286 

ARCNET 4-PortPassive Hub 

3 ARCNET Cards andCablesto 100 Feet Each. 

2 EasyData SUPERturbo XT 640K, 10MHz, 
8088-1, 360K Floppy and "AT-Style" Keyboard, 
"FCC" Approved. *3-Amber Monitors Included. * 

**A COMPLETE NETWORK ** 

RETAIL HALO а КОНК УНЕ ТН 9,258 

NOW ONLY ына an eund 5,388 


* Leasing available to qualified businesses. 


Intur-Corrtiperrtal 
Micro 
MS-CPS-PC PC/XT/ AT SLAVE CPU CARD and 
Graphics Terminal with Software to Install in Novell 


EHVITODImenl.. оаа аре танас: $1,095 

АНСМЕТ COMPATIBLE 1/2 CARD ......................$279 

ARCNET 8-PORT Active Hub.........................9449 

ARCNET 4-PORT Active Hub PC/Card.....$225 

ARCNET 4-PORT Passive Hub................ $ 39 
6-РАК Premium/256K While They 

Last and Going Up! ..................... $199 

RAMPAGE-256 ...... eem $275 

PIBSIRSR INC. БДМРАБЕ-АТ................................ $395 

RAMvantage 512K-2 Mb.............. $259 

ADVANTAGE ...... $329 


3G-PLUS 256K, HGC. CGA, EGA.$295 


800-528-3138 Orders Only 602-991-7870 Customer Service 


"THE PC 


PEOPLE" 


The ALL "NEW" ВВС! 
EasyData SUPERiturbo XT 


"AT-Style" Caseand Keyboard, 8088-1, 120n SEC 
RAM 640K, 150W P/S, Mono/Herc/Printer Card, 
360K Floppy & 12" Tilt'n' Swivel Amber Monitor. 
All FCC Approved with one year parts MER 


ууаттату................... 


Same as above w/Color/Graphics/Ptr Card & 14" 
Titt'n' Swivel, H-Res COLOR Monitor... $ 789.00 


Sama as above w/Color Card, Serial, Parallel, 
Game Ports, CIk/Cal, Dual Floppies & 14° Tilt 'n' 
Swivel Color Monitor........................ $ 929.00 


20Mb Seagateand controller ............... $ 329.00 


MONITORS & TERMINALS 


т ONE YEAR WARRANTY AND 

© TATUNG 30 DAY D.O.A. SWAP-OUTI 
CM-1365 RGB 13" 5-Color Техі------ОТҮ 5.........$319 
CM-1380F EGA 13" 640x350 G/A Switch ........... $439 
SUPREME EGA 256KEGA,HGC, CGAMDA, 132 $229 
ММ-1222А Green/Amber Hi-Res Mono TTL ......$ 95 
MM-1422 Dual Frequency 14" Green/Amb .......... $139 
NEC MULTISYNC VMoritor................................ 


SAMSUNG ЕСА Tilt 'n' Swivel, 14" Monitor......$379 
SAMSUNG 14" Tilt 'n' Swivel Color Hi-Res......... $269 


SAMSUNG 12" TTL Tilt 'n' б$умїуе!....................$ 85 
WYSE 30 Pre bp eet таралы hott ETP Poe. PTs ИЧ $325 

WYSE \УҮб$Е5БО......................................®389 

UC WIV SE ооа, Ф499 


PRINTERS & PLOTTERS 


HR-20 20 CPS Daisy Wheel-Auto Load .............. $339 
HR-40 40 CPS Daisy Wheel with built-in Tractor and 
Cutsheet Feeder with "Paper-Park".................... CALL 
HR-60 "Looks Like a 635, Works Like a 635, Costs 
Like a Вгоһег!"..................................... ... CALL 
M-1109 100/25 CPS P&S with Tractor ...............$189 
M-1509 180/45 CPS P&S with Tractor ............... $343 
M-1709 240/50 CPS P &S with Tractor, Epson/Pro- 
printer Compatible, "Paper Park'.............................$444 


M-1724 "Look Out Toshiba! The Competition has 
PTV ааа аа САШЕ 


oo? Lee RELA] . жіттееттт 


Citi CALL 
izen ITI "berita uhekvd W-seydtadeumhesuaeypqtidhtrepeéagd'ugkeaevaemket 


OTC OT850XL 240 Lines/minute...................... 
HanzonBuffer 64-256K, S-S,S-P,P-P,P-S......... $195 


D DMP 56A ........... NEW!.........CALL 
instrument — ScanCad............ NEWI.......... CALL 


OKIDATA LASERLINE 6 
Ricoh Engine, 6 Pages per min. 
128K RAM (expands to 512K) 
Perfect for Text Intensive 

Applications................ $ 1,598! 


H. P. LASERJET Plus Series 2........................... 
CORDATA LP-300 Laser Printer........................ 
PCPI LASER I MAGE 2000 - Ricoh Engine, 8 Pages 
per min, 1.5 Mb RAM, 300x300 DPI (full page)$ 2,859 


AST TURBOLASER Ricoh Engine, 10 pages per min, 
$ 3,259 


POWER SYSTEMS & ACCESSORIES 


P-15 MONITOR BASE with5 A/C PtugsNoise, Surgeand 


Modem Protected, Disk Storage............................ $ 75 
POWER SAVERS mfígbyTOPAZ- SineWaveUPS , 400, 
800, 1000W Modeels.................................FROM......$495 


CPRO RAM-16 64K Static for 80286 CPU...........$ 79 
Brackets for CompuPro Drive Cabinet.............. $ 25 
CompuPro RAM 22-256K Static ....................... $388 
CompuPro Interfacer-3 8-Serial Ports................ $388 


Macrotech MSR-I O-3Mb................—... es 


Intercontinental Micro Systems 
MS-1000 Runs PC-DOS Programs Includes Graphics 
Terminal and Software............................. $995 


20Mb PC Subsystem with ST-225 & Ctrl ..........$329 
30Mb PC Subsystem with ST-238 & Ctrl .......... $398 
Fujitsu 5.25" HH 48 TPI Floppy Огїуе..............$ 85 
Irwin 20Mb Tape Internal...........................«....... $469 
Micropolis 1325 85 Mb 28 MSEC ...................$ 1,139 


Maxtor XT-1140 140Mb 28 MSEC .............. „$ 2,499 
Maxtor XT-2190 190Mb 28 MSEC ...................$ 2,769 
Mitsubishi 2896 HH 8" Floppy Drive.................... $425 
Mitsubishi MF501 48TPI .... $89 /MF504 96TPI .$115 
Quantum Q540 43 Mb F H ыис»... 9699 
SMS Sigen i60 Internal 60Mb Tape System..... $695 


Seagate ST-251 HH.................. " .., $569 
Seagate ST-4051 ЕН..................................... Bas $598 
Seagate ST-4096 28mSEC 96Mb.................... $888 
Teac FD-55-BV 48TPI Floppy Drive ...................% 89 


ProModem1200B with Mirror Software..............$ 119 
CTS 2424 ADH ASYNCH/SYNCH (Hayes).......... $269 
CTS 2424 АМН Class4 MNP Error Correct.......$349 
CTS Hatf-Pak 24 1/2 Card ................... ode $219 
U.S. Robotics 212A "Hayes Compatible"............$ 95 
EasyData Modems with PC-Talk. 
EasyData 1200 Internal HaifCard............................ 
EasyData 2400 internal Full Card ...................9178 
Hayes compatible and more! 


5-100 DIV./696 CORP. 14455 NORTH 79TH ST. SCOTTSDALE AZ 85260 TELEX 9103806778 SONEHUND 


APO's nccapted. Shipping $4 1.5 ibs. 


Inquiry 304 for End-Users. Inquiry 305 for DEALERS ONLY. 


Adverbtsed prices am cash prepaid aw For qualified payment terms calc «tate additional charges in ths following way: P.O.’s an АМ Express -.85, MC/VISA ~ 97, C.O.D.'s + .99 ($5 mm. fee) 
ах Arizona resdants only. All return 5 subject Lo restocking іе or credit towards future purchases, All prices and availability subject to change without notice 
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COMP-CASE High quality hard case designed to hold 
your IBM for short trips, i.e. office to home, school 


to home, audits, equipment demos, etc. Features lift M 


off lid, key locks, padded handle, attache case looks. 


ІВ501 Holds PC or XT and Kbd. reg. $429 now $99 
ІВ502 Holds Mono Monitor reg. $99 now $75 
ІВ503 Holds Color Monitor reg. 5-48 now 590 


also available: 

TRAV-L-CASE Heavy duty transport case designed 
for airline travel. Features steel corners, aluminum 
edges, double locks, lined with foam. 


T5010 Holds PC, XT, or AT and Kbd. $269 
Computer Case Co. 


3947 Danford Sq. Columbus, OH 43220 
1-800-848-7548 (Ohio 614-876-1784) 


Inquiry 65 


To find out more about software 
that lets your PC emulate 
TEKTRONIX" 4105/6/7/9 and 
DEC V TIOO" terminals, 

call or write: 


G GRAFPOINT 


4340 Stevens Creeks Bivd., Suite280, 
San Jose, СА 95129 (408) 249-7951 


Inquiry 122 


6805/6305 SINGLE CHIP 
MICROCOMPUTER 
DEVELOPMENT SYSTEMS 


Two systems allow the IBM РС/ХТ/АТ to be used as 
a complete development system for the MOTOROLA 
6805 series single chip microcomputers. Model 
MCPM-1 supports the MC68705P3, P5, U3, U5, R3, 
& R5 chips. Model MCPM-2 supports the 
МС1468705Ғ2 & G2 cmos versions. Both systems are 
priced at $495 and include a cross assembler pro- 
gram, а Simulator/Debugger program and a program- 
ming circuit board with driver software. A system is 
also avail. for the HITACHI 63705 ZTAT micro. 


THE ENGINEERS COLLABORATIVE 
PO. Box 53, West Glover, VT 05875 
(802) 525-3458 


Inquiry 103 


IEEE 488 
(СРІВ/НРІВ) 


O Controllers 

[] Buffers | 

О Converters % 

LJ Extenders = 
Г] interface Boards 


for PCs, Macintosh, HP plotters, 
instruments, printers, etc. 


Call or send for your 
FREE Technical Guide 


( tech (216) 439-4091 


23400 Aurora Road 
Cleveland, Ohio 44146 


Inguiry 141 


TRI STATE COMPUTER 


160 BROADWAY, NEW YORK, NY 10038 


(Bet. Maiden Lane and Liberty St.) 
(212) 349-3134 е Open weekdays 9-6, Sunday 10-4 


CALL TOLL FREE ORDERS ONLY 1-800-221-1926 
den T3100 


PC-WRITER ™ 
IBM PC клы 
LETTER QUALITY 


Enhancement for 
Okidata ML82A/83A 
Dot Matrix Printers 


9 Plug-in module easily instails in p 


e Elite character pitch 
© Front oanel access to all fef 
Ф Emulation of IBM PC & 


e Superscripts / sub сгір1$ «4 


Ир ү screen characters 
oe Ю symbols exactly as 
геа јог display (double line as 


MI About OK-WRITER'Okidata 
Iphics for $99 with many of above 
gaturaes 


Q RAINBOW tecunotocies. INC 


17971-E Skypark Circle, Irvine, CA 92714 
(714) 261-0228 Tetex 386078 
UK Distributer: X-DATA(0753) 72331 


Inquiry 264 


ENCLOSURE POWER 


* Floppy's, Hard Disk, Optical Disk, | 
Tape Drive, or any Combination 


* Custom Design with Injection 
Molding Front 


Superb Quality and Pricing 
* Prompt Delivery 


ELECTRONICS, INC. 


The lPowcr Source Behind The Dene 
185597; Parthenia Street, Northridge, California 91324 


Outside CA (800) 635-5555 
CA (818) 993-4801 


Inquiry 150 


MC & VISA ACCEPTED 
NO ADDITIONAL CHARGE 


n stock $ PRINTERS 
TOSHIBA T1100 Plus with IBM Pro Printer XL . . .... $509.95 Toshiba 351 Model 2..... $799.95 | дье 
640K NEW SCREEN .$1449.95 IBM Pro Printer.,....... 5339588 МЕСР/............... $539.95 Carbon Сору ........... $119.95 
BROOKLYN BRIDGE . .. $99.95 Epson ІХ06.,,........ $164.95 Siver Reed EXP 800 .... $619.95 Sek... $39.95 
СУС? Epson FX ВВЕ ......... $304.95 LASERS Prog ИИК 
= i: mee orate pe NEW HP Laser Jet қ Laser como Biss усу. $39.95 
NEC multispeed | BET MAE ee а ПЕВ оа ае 1649.95 Travelling Sidekick. ....... $42.95 
IBM AT Drive ы ое ма LOD .............$Ма®|] Epson BE SD ......... 596495 НР Laser Jet 500 Pus. $3178.95 Think Tanke ............- $99.95 
yboard .....$274995 ona aa e ë Ebson O 1000......... SOFTWARE 
IBM XT 286K 1360K Drive SPECIAL PRICE ee TRE 35905 Бал Street Wiler. .... 1. .$49.95 PLUS 20 МВ HARD CARD 
Enhanced Keyboard ....$899.95 EPSON EQUITY! | | Panasonic КХР 1080 ... $15995 ас Easy Accounting ..... $39.95 sum eds 
Ав Above with 20 МВ. . $1249.99 ре, mee ач Panasonic КХР 091... $20895 О Base 3 Plus ......... $349.95 
Panasonic КХР 1092i ... . $264.95 CK Seen ee 
Баск 1860 Dios moton - king À a (999999 Panasonic КХР 592... $319.95 oun сілтей vor пи 
As Above with 20 MB 8159995 Нас ће... ....... 339949 (алс KAP ST $22995 Lotus 123 version 201... .$289.99 
al EPSON EQUITY i іс КХР 3131..... Managing Your Money 30 . $104.95 
LEADING EDGE Model D бАОК/ЗБОК. Drive Panasonic КХР 3161... . . $359.95 ging 
Original 20 MB System 20 yeh Dive OKI ML 192......,.....$274.95 Microsoft Windows ....... $59.95 
үётопйог............ $1299.95 or rx $1299.95 OKI ML 192 Plus...,.... $315.95 X Microsott Word ......... саа 
LEADING EDGE Шөл Ж ШШЕ ; OKI ML 2928 ..,....... pae “МАЛЫЙ ren $199. 
Dual Floppy .......... $999.95 . OKI ML 203e.......... $499.95 Multimate 5239,95 
PANASONIC BUSINESS OKI ML 193 Plus........ $4795 Word Perteci42........ $189.95 
SRI M COEM A 
expandable to 640K . БУ ЕВ...) МЕСР6.............: 38995 N Са50 oysiemS 9 ...... " 
1-360K Drive, 20 МВ HD$1099.95 Toshiba P341E.......... $629.95 Inset Ї....,.....„..„....$999.95 


5 20MB 


» o» аз з» н 


All items subject to availability and price changes. Маі and phone orders COD. МС and VISA, S&H extra. Not responsible 
for typographical errors. All systems fully tasted and installed by Tri State Computer. Printer price w/purchasa of cable only. 


Ѕрасіа! to BYTE readers — Full Size Printer Stand $12.55 


Тһе Amazing A-BUS 


Plug into the future 


With the A-BUS you can plug your PC (IBM, Apple, 
TRS-80) into a future of exciting new applications in the 
of control, monitoring, automation, sensing, robotics, etc. 

Alpha's modular A-BUS offers a proven method to build your 
"custom" system today. Tomorrow, when you are ready to take 
another step, you will be able to add more functions. This is ideal for 
first time experimenting and teaching. 

A-BUS control can be entirely done in simple BASIC or Pascal, 
and no knowledge of electronics is required! 

An A-BUS system consists of the A-BUS adapter plugged into 
your computer and a cable to connect the Adapter to 1 or 2 A-BUS 
cards. The same cable will also fit an A-BUS Motherboard for 
expansion up to 25 cards in any combination. 

The A-BUS is backed by Alpha's continuing support (our 11th 
year, 50000 customers in over 60 countries). 

The complete set of A-BUS User's Manuals is available for $10. 


An A-BUS system with two Motherboards 
A-BUS adapter (IBM) In foreground 


About the A-BUS: 


ө All the A-BUS cards are very easy to use with any language that can 
read or write to a Port or Memory. іп BASIC, use INP and OUT (or PEEK and 
POKE with Apples and Tandy Color Computers) 

e They are all compatible with each other. You can mix and matchup to 25 
cards to fit your application. Card addresses are easily set with jumpers. 
e A-BUS cards are shipped with power supplies (except PD-123) and 
detailed manuals (including schematics and programming examples) 


Smart Stepper Controller sc-149: $299 
World's finest stepper controller. On board microprocessor controls 4 
motors simultaneously. Incredibly, it accepts plain English commands like 
"Move arm 10.2 inches left", Many complex sequences can be defined as 
"macros" and stored in the оп board memory. For each axis. you cancontrol: 
coordinate (relative or absolute). ramping, speed. step type (half. full, wave), 
scale factor, units, holding power, etc. Many inputs: 8 limit & "wait until" 
switches, panic button. etc. On the fly reporting of position. speed. etc. On 
board drivers (350mA) for small steppers (MO-103). Send for SC-149 flyer. 


Relay Card RE-140: $129 Remote Control Keypad Option RC-121:5$49 
mS acd To control the 4 motors directly, and "teach" sequences of motions. 
includes eight industria! relays, (3 amp contacts. SPST) individually Н : i 
controlled and latched. 8 LED's show status Easy to use (OUT or POKE in Power Driver Board Option PD-1 23: $89 
BASIC). Card address is jumper selectable Boost controller drive to 5 amps per phase. For two motors (eight drivers). 
Breakout Board Option BB-122: $19 


Reed Relay Card RE-156: $99 
Same features as above, but uses 8 Reed Relays toswitch low tevel signals 
(20mA max). Use as a channel selector, solid state relay driver, etc. 


Analog Input Card AD-142: $129 
Eight analog inputs, 0 to +5V range can be expanded to 100V by adding a 
resistor. 8 bit resolution (20mV). Conversion time 120us. Perfect to 
measure voltage, temperature. light levels, pressure, etc. Very easy to use. 


12 Bit A/D Converter АМ-146: $139 
This analog to digital converter is accurate to .02596. Input rangeis —4Vto 
+4V, Resolution: 1 millivolt. Theon board amplifier boosts signals up to 50 
times toread microvolts. Conversion time is 130ms. Ideal for thermocouple, 
strain gauge, etc, 1 channel. (Expand to 8 channels using the RE-156 card). 


Digital Input Card IN-141: $59 
The eight inputs are optically isolated, so it's safe and easy to connect any 
"on/off" devices, such as switches, thermostats, alarm loops, etc. to your 
computer. To read the eight inputs, simply use BASIC INP (or PEEK). 


24 Line TTL I/O DG-148: $65 
Connect 24 input or output signals (switches or any TTL device) to your 
computer. The card can be set for: input, latched output, strobed output, 
strobed input, and/or bidirectional strobed 1/0. Uses the 8255A chip. 


Clock with Alarm CL-144: $89 
Powerful clock/calendar with: battery backup for Time, Date and Alarm 
setting (time and dale): built in alarm relay, led and buzzer; timing to 1/100 
second. Easy to use decimal format. Lithium battery included. 


Touch Tone? Decoder PH-145: $79 
Each tone is converted into a number which is stored ontheboard. Simply 
read the number with INP or POKE. Use for remote control projects, etc. 


A-BUS Prototyping Card рв-152: $15 | 


J'A by 4% in. with power and ground bus. Fits up to 10 165 


Add $3.00 per order for shipping. 
Visa, MC, checks, M.O. welcome. 
CT & NY residents add sales tax. 
C.O.D. add $3.00 extra. 

Canada: shipping Is $5 


Overseas add 1096 


Inquiry 13 


AD-142 


a Sigma industries Company 242-В West Avenue, Darien, CT 06820 


For easy connection of 2 motors. 3 ft. cable ends with screw terminal board. 


Stepper Motor Driver ST-143: $79 
Stepper motors are the ultimate in motion control. The special package 
(below) includes everything you need to get familiar with them. Each card 
drives two stepper motors (12V, bidirectional. 4 phase. 350mA per phase). 
Special Package: 2 motors (MO-103) + ST-143: PA-181: $99 


Stepper Motors мо-103: $150r4for$39 
Pancake type, 2'A" dia. %" shaft. 7.5?/step, 4 phase bidirectional, 300 
Step/sec, 12У, 36 ohm, bipolar, 502-in torque. same as Airpax K82701 -P2. 


Current Developments 
Intelligent Voice Synthesizer, 14 Bit Analog to Digital converter, 4 Channel 
Digital to Analog converter. Counter Timer, Voice Recognition. 


A-BUS Adapters for: 
IBM PC, XT, AT and compatibles. Uses one shart stot. AR-133...$69 
Tandy 1000, 1000 EX& SX. 1200, 3000. Uses one short sot AR-133..$69 
Apple li, Il-+. lie. Uses any slot. AR-134...$49 
TRS-80 Model 102. 200 Plugs into 40 pin "system bus" AR-136..$69 
Model 100. Uses40 pin socket (Socket is duplicated on adapter). — AR-135..$69 
TRS-80 Mod 3,4,4 0. Fits 50 гіп bus. (With hard disk. useY-cable) AR-132..$49 
TRS-80 Model АР. Includes extra cable. (50 pinbusisrecessed). — AR-137..$62 
TRS-80 Model |. Plugs into 40 pin 1/0 hus on KB or E/I. AR-131..$39 
Color Computers (Tandy).Fits ROM slot. Multipak. or Y-cable. AR-138..$49 


A-BUS Cable (3 ft, 50 cond.) CA-163: $24 
Connects the A-BUS adapter to one A-BUS card or to first Motherboard. 
Special cable for two A-BUS cards: CA-162: $34 


A-BUS Motherboard MB-120: $99 


Each Motherboard holds five A-BUS cards. A sixth connector allows a 


[С second Motherboard to be added to the first (with connecting cable CA- 
.. 161: $12). Up to five Motherboards can be joined this way to a single A- 


BUS adapter. Sturdy aluminum frame and card guides included. 


- Technical info: (203) 656-1806 
ALPHA БРРК@ ОС Ї$ Orders оу 500 221-0916 


Connecticut orders: (203) 348-9436 
All lines open weekdays 9 to 5 Eastern time 
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Get imo Animation 
Video Production 
HOW! 


Find out about 

the many options that 

will turn your TARGA board 
into a more versatile system. 


Bring to life your TARGA images with daz- 
zling motion and other spectacular effects. 


With the CRAYON 2,50 ANIMOTION 
Program, any TARGA board with all its col- 
ors, can produce Broadcast quality animation 
to any videotape format. 

Easy to learn, easy to use, and very fast, 
CRAYON 2.5D ANIMOTION uses TIPS 
so there's no additional paint program to buy 
or learn. 

Call: JANE JENKINS for brochure, demo- 
tape, and manual. 


CRAYON COMPUTER CORPORATION 


756 № La Cienega Blvd., L.A., CA 90069 
(213) 657-2322 Fax (213) 657-5658 


Inquiry 77 


"€ | | cuptoras үе: CMO TOTALS 
n rai 


S 1 1 AZ sd ( 51 
EM э ЕРЕ ЕГЕТ ГЕ 95 1413 
| o | 192 4147 | 0 196 4164 


The"WIZ" is a DISK I/O acceleration 
program for the JBM PC family which can 
unleash your disk-bound programs to run 
up to 10 times faster by caching thru RAM. 


DISK WIZARD™ "WIZ" FEATURES 
* Disk data write caching makes the WIZ at 
least twice as fast as the competition. 
* À pop-up screen displays statistics in 
color for each disk unit. 
* Supports up to 24 mb of cache in any mix 
of: Normal, EMS, or AT extended RAM. 


* The WIZ will optionally cache floppy data, 
so your floppy only PC can really go! 


Performance-PC— == 


2538 E. Terrace. ҒА, Anaheim, СА 92806 
$59.95 (714) 666-2238 $59.95 


Plus $3 S/H- Calif, res. add 6% tax- Intt, orders add $5 


Inquiry 231 


Let's talk PHONETICS 


st Laurie o Lawry 
orLOwery or ПОТУ or... 


How does it spell exactly? 
tt NO longer matters with 


PHONKEY 


Ш Compact, easy to use phonetic coding module. 
Efficient even with files of 250,000 names. 


Ш A call to PHONKEY analyses person's names and 
rums а 16 bit code that you store as a phonetic 
key to retreive your data, AL query time, compute 
the target name code, then teueive all data with 
the same code. Easy enough? 


E Interfaces with most MS-DOS ming !an- 
guages (&ASIC E FORTRAN, РДЕЛ Aim). 


Ш Comes with 2 1,300 names file and programs to 
test the accuracy of the algorithm. 


Ш Create your own files and see the results. 


669. 9g :: ha for shipping 
VISA vg uC CoD accepted 
30 дау money-back guarantee. NOT сору protected 


) SYBIS INC. 


Sr. Martin bied E, A, Santa 
uc Quebec, Canada H7G 4RB (12) 2. 2227 


Inquiry 300 


РС Філ) UNIX 


Networking for the ІВМ PC, АТ, and 
compatibles with the ARPA TCP/IP 
protocol family, including Berkeley 
4,2 enhancements. 


e File transfer: ftp, rcp, tftp 

e Remote login: te/net, rlogin 
e Electronic mail: smtp, mail 
e Remote printing: /pr 

e Remote execution: rexec, rsh 
e Information: finger, whois 


Requires 256K, 1 floppy, and one: 

e Ethernet from 3COM, BICC, 
Excelan, Interlan, National Semi- 
conductor, or Ungermann-Bass 

e Token Ring from Proteon 

e X.25 from Scope 

e Serial line with IBM async port 


Binary $400; site licenses, program- 
ming libraries, and VARs available. 


ware, Inc, Р.О. Box БО 
Kendall Square Branch 

Boston, MA Ogt4g 

(617) 854.1711 


Inquiry 366 


Turn Your IBM PC 
Or Compatible Into A 


Hi-Res Video 


Character Generator 


Video Overlay Board 
$1,695 or $89/mo. 


(Includes Software) 


The Company That Makes Professional Video Productions Affordable 


Video Technologies 
412 Wharf St. » Lake 51, Louis. МО 63367 e 314-625-2404 


Inquiry 329 


TRANSLATOR 


Translate your BASIC source pragrams 
to Pascal source. P-tral, now available 


for the IBM PC and compatibles, will 
translate MS-BASIC/BASICA to Turbo 
Pascal 
(Reg Dos 2.0 or later w/ANSI. SYS). 
| Alsa available lar the Apple ЇЇ series 
(incl. IIGS) and converts Applesoft ta 
| Apple Pascal. 
| (212) 206-6490 / 224-0576 


WOODCHUCK INDUSTRIES 
340 WEST 17TH STREET (#2B) 
' NEW YORK, NY 10011 


Inquiry 342 


REAL WORLD 1/0 
Affordable Access To The 
Real World For PC/XT/ATs 


эте program able gains cf 1, (0.100. Utifzes a 
highly stable A'D converter. Excellent accuracy and 
high noise immunity. 7 digital 1/0 lines. Idea! for lab/ | 
industrial automation. $239 
AD100 • Single channel version of AD500 with 10 
digital 1/0 lines. Same pragrammable gain and high 
noise immunity. Useful for transducers, ATE, 
education. $149 
0624 • Digital 1/0 board with 24 TTL 1/0 lines 
configurable in software. 8255 РРІ based. $95 
ХВ40 - Extender board and cable for above boards. 
Includes easy connect terminal strip and prototype 
area. $49 
Software examples in Pascal, BASIC, Forth and 
Assembly. 

Complete documentation and money back guarantee. 


Real Time Devices. Inc. 


1930 PARK FOREST AVENUE 
Р.О. BOX 906 
STATE COLLEGE. PENNSYLVANIA 16804 


(814) 234-8087 


Inquiry 266 


PC SOFTWARE 


Public Domain & User Supported 


PC-Slock (Stock Trend Analysis) 

DiskToo! (Disk modification utitity ) $699 
PC-Tickle (Desk cat endar/reminde г} 

PC-Write 2.7 (Ward pracessar with spall checker) 
ітадергіп! (Better Quality from Epson/Okidata printers} 
Landing Party (Adventure with your favorite characters) 
PC-Accounling (2 disks-single entry accounting) 

Ham Radio t1(RT T Y/CW, ASCH. Sat location, and more) 
FT-ETC Genealogy(Produces several types of charts) 
Symphony WKS #1 (Bank, Insurance. 8 Medical Applic ) 
123 Macros (А іс! of 123 macros!) 

PC-Prompt (Memory resident DOS help utility) 

Mr Bill (2 disks-Professional Time Billing) 

Label Master Mail List Management System) 

Misc. Games (Quarterbaca, Babies. Fiightmare, Soviet 4 
More!) 


Try a Six-Pac 


any six disks only 529.95 
{all orders add 5300 shipping & handling) 
(credit card orders welcome, $10.00 тіп, please) 
Call or write for FREE catalog. 


The above programs were written for the 

IBM-PC & PC-jr. willrun оп some compatibles. 

Ве certain of compatibility before ardering. 

Soft/Plus Research 
759 S. State St., Ste. 109 

Ukiah. CA 95482 M 

(707) 462-3118 li S] 

(800) 843-3882 


Inquiry 290 


Motion Control & 
Data оние Eon 


EL 49 


| 

| 

| 

| FA E on your IBM PC or Apple ni 
2 а! compatibles | 


I: = 
12 
€ 


| Smart 2 Axis Motion Controller: For many 4 р 
of motors & encoders. New L.C. (тот НР) allows 


Ш changes & ролт on the fly. Opticatty isolated. 


W/SOF TWARE 

Four Axis түе Driver: With SO TWARE & 
motor for instant automation. $95. 

Fast A/D Board: With programmedgain, 650 KHz, 
4inputs, $220. Complete Scope ha ware & SOFT- 
WARE $500. Also: 12 Bit A/D, Relay Driver, Real 
| Time Clock. Circuit developers Project Book $25. 


How do you do it? Use our Local Applications 
CE 40. One host adapter ($150) supports 

to 8 boards, like those above, оп a 50 tt. 
к bon cable. 


| Please call (415) 755-1978 for free literature. 


SD ж 
шшш 


75 Southgate Ave.. Suites 
Daly City. CA 94015 


(415) 755-1978 


‘CLOSEOUTS! 


SUPER SALE! 


1 $1166. 


SUPPLY LIMITED! HARDWARE 
H SHARP PC5000 Laptop $199 4 terior i Miis n $366.00 
2444446... -232 External..,..... .... 5366. 
H 3M DC100A Data Cartridge ..... ex am 12.85 12008 w/SMARTCOM I (INT) 4400 SHOWN WITH — List $2995.00 
12%%46ееө ее ғаға. TENE ТАЛЛ WF OMARION TTL pee erat , ee 
3M DC300A Data Cartridge . .......... 1485 2400 85-222 External, ,,............ 55000 — MONITOR AND 
ШІК Intelligent Вџіїег..,........... 169.00 2400 w/SMARTCOM II (INT.)......... 49900 SECOND 
| || биабюа@1һ/64К.,.....,........ 89.93  Migent Pocket Modem ............. 149.00 0/5К DRIVE 
| || Rixon 1200 Baud Modem {int.). . 88.00 — Capetronic Wall Mount 1200 ........ 119.00 
ШІ STB АТО М/бАК..,.................. 89.95 Cross Talk ХМІ.................... 149.00 
FT STB Super Res 400 Color ........... 249.95 Hayes Compatible (Ехі)............. 98.00 
Orchid PC Turbo 186 w/128K ......... 99.00 Hayes Compatible (Int.) 1200B...,.... 98.00 
| || Orchid PC NET Blossom w/64K ...... 195.00 ^ Hayes Compatible (Ext.) 24008 ...... 239.00 
мі Q&A ІВМ Soltware/New Vers. ....... 249.00 HERCULE 
т 6 Slot ІВМ Expansion Box .......... 149.95 Жам ее. $186.00 о " .retail value 
MacLion Database (400K) Mac ....... 11.88 I н t NFWI NEW INOW? " 1 у FRI 
x NEW! NEW! NEW! NEW! NEW! NEW! О over $2995! Y t 
Data Products 8050C : 0и gei... 
[|] Color Printer (OEM) ............... 50500 Hercules Plus Graphics............. 239.00 S ATISFAC TION hdi 
[ [| ASTUOPlus/XT....................5995 INTEL (5 yr. Warranty) SHARP “AT” Model 7501K... 
[|| Persyst 58-1 МЫНі-//0............. 119.95 Above Board PC/XT G&............. сЕ GUARANTEED! (made by the same Mfg. as Epson Equity Ili) 
Persyst EG-B EGA Card ......... .... 15995 Above Board AT 128K . . .. ...... CALL • 80286 6/8 MHz Switchable 
- Persyst Mono or Color Сотбо........ 99.95 р ani өнө үт MONITORS $155.00 M ° 512K RAM Expandable to 640K 
Bernoulli Dual 20Mb (refurb) ....... 1499.00 7" e Hard Disk Controller е 84 key AT Keyboard 
5150 Keyboard ................... $159.95 МЕС Multisync ... ..... eres sensa- 99000 
а WHILE STOCK LASTS! 5151 Deluxe Keyboard .............. 189.95 Siac real Greens roe gs : ET йын «чү ШШ а. HH 
el rg 
e 5153 Deluxe Keyboardw/Touchpad... 285.95 DM VEG AMOET. ... +. , iei 
m IF YOU DON'T SEE WHAT PC Jr. Numeric Keypad ...... tese 2995 ТЕСО СбА Мопйог................. 299.00 * MS-DOS 3.1 8 GW Basic included FREE IEA E 
- YOU NEED...CALL USII! Advanced Keyboards ТЕЗ. a MONDE сусыз. 399.00 PLUS SPECIAL OFFER... БЕНЕН 
ees АСР 5150 Кеубоагӣ ................. 58.45 Y 
& АСР 5151 Deluxe Keyboard... ........ 7995 ТЕФОЕСА Monitor 14” .............. $550.00 ҰЯМ... ONLY $599.00 
H IBM СОМ РАТІВІЕ CARDS АСР 5160 AT/XT Keyboard ........... 66.95 660 EGA Monitor 12^ ............... 540.00 ; $ Hp 
АСР 5152 XT/AT Keyboard . .... ...... 7095 560 EGA Card w/Autoswitching ..... 299 00 „List $1745.00 
В MEMORY SPECIAL! SPECIAL! SPECIAL! SPECIALI That's right...get а 3Mb factory populated Ht 
64K (9) 15005 ...... ...........2 9.05 А AST Advantage card plus serial/parailel 
Г SC 172005 ...................... 1.95 ЕСА Мопйогбв00г760 .. ......... 74300 Щ uo tested! — With purchase үш |1111 
as гене ы) Dude ет"=» зл 26.95 МОВЕ arte S PLUS EN 
KUNS PM ME OE 32.95 Advanced EGA/256K/Short Card ... $169.00 dn 
L. 256K (9) 10005.. ..... ........ ..32% ATIEGA Мопдег................... 289.00 FREE Software including SIDEKICK® Jd ET 
1Mb Chip 100п5 ................. Еа. 33.95 Genoa ЕСА. ... . 319.00 DESQVIEW€ and SUPERPAK® ШЕР 
- CBS BK 
CO-PROCESSOR Paradise Autoswitch ......... or» 349.00 
miM 8087......................... - $105.00 Quad EGA Plus/Quadram........... 299.00 FACTORY 
m Largest Selection!!! 8087-2 ..... Ды се Мек Бес a 14500 АХ ЕСА Раіпі...... — gn 59.00 WARRANTY 
d ТЕСИН ее 16500 РСА SPECIALS INCLUDEO 
| || A210Color/Printer/Graphics ....... $ 69.00 T 
қ : 802878 ..,,,,- cc .... 260.00 IBM Professional, Limited Quantity IBM PGA 
ei A240 Mono/Printer/Graphics ........ 79.00 
802В7-Д0 — ДИ TT 44900 Сага, Regular $2995.00....... SALE $995.00 
A250 Mono/Printer/Graphics/132 col. .. 59.00 
ім V20-BMHz 9.95 
A261 Mono/Graphics/ 2  СӨГУГЕ.-.....ӛ.ӛ-2..5.59......... HARD DISC CARDS 
Ы Printer-Short Сагй................ ыо M! CROSOFT Filecard 20 Western Digital ........ $479.00 
| [| A271 EGA/256K RAM-Short Card . .... 169.00 MicrosoitMouse. ..,.......... $139.00 Filecard 30 Western Digital ......... 588.00 
| А272 EGA Genoa Compatible ........ 26900 Microsoft Bus Version.......... ‚.. 185.00 10 Mb Drive only .................. 149.00 
| [| A320384Muttitunction Card-0K RAM .. 8895 MOUSE SYSTEMS 21 Mb XT Subsystem WD ........... 388.00 
[| 4340 Multifunction/Floppy .......... 6995 (3 Yr. Warranty) 21 Mb XT Subsystem CMi/Tandon ... 36600 To. own, 
A350 640K RAM Card-0K ВАМ........ 5900 РС Mouse w/Paint Plus ........... $138.00 21М0 XT Subsystem Seagate 5T225 .. 38800 E... 
| || даю Floppy Card-2 Drives .......... 2900 РС Mouse w/Ready & Paint......... 148,00 ЗО Mb XT Subsystem Seagate ST238.. 499.00 PT — — 
О умер SL CARED 
| || A410 Floppy Card-4 Drives........... 39.00 АСР Mouse w/Keyboard ....... SALEI 9900 30 Mb AT Drive (40MS.) ST4038 ..... 469.00 МИ, ур MALLEM A 
Г [| A910Parallel/Serial/Optional Serial .. 5995  QUADRAM 40 Mb AT Drive (40М5.) NEC 5046 ... 599.00 - 
BH A520 Cue кет ЖШН ГИНИ ОНИ 3500  siver Quadboard PC/XT........... $12995 CALL ҒОН HIGHER STORAGE DRIVES! SUPER 
A530 Serial Card .... .............. 49.00 Liberty PC/XT OK............ 77 . 16900 3-1/2” DRIVES HARD DISKS 
| || A610 AT 2Mb Multi-tunction-OK ... .... 89.95 Liberty әм... .................. 408090 20 Mb 3-1/2” Drive/ Rodine equiv. ... $188.00 VALUE! 
m A820 AT 3Mb RAM Card А ЫШ; s 89.95 Quadsprint PC/XT Actilerater.. ғ-., 199.95 20 Mb 3-1/2" LaPine 1Т200.......... 299.00 
Ж As n: LE ibo dn ЫНЫ, Serial ape Quad EMS ¥0+256K .. .. ‚329.00 30 МЫ 3-1/2° LaPine LT300.......... 359.00 
Б oppy/Hard Controller..... BEST BACK-UP! 
ғ А650 АТ 10 Card-Ser/Par/Clk "TP 55.00 PRI N TERS Use the same back-up device we use at ACP Advanced P C/XT е 
А950 АТ Motherboard-DK ........... 39900 BROTHER AlphaMicro VCR Backup Card....., $399.00 ...over 4000 Satisfied Customers! 
| || AG60 XT Motherboard-OK ............ 99.00 М20241 (24Рї).............. Sale $699.00 дірһаМісго VC gan 
phaMicro УСН................. ,. 899.00 
| [| A970 XT Turbo Motherboard-0K 119.00 М1109 100СР5 189.00 Manufactured by Toshiba. This is the finest ІВМ n mn 
A980 AT Mini Motherboard. . . ....... 399.00 М1409 45 срма... xag DISK DRIVES Campate Manu antara today we can prove tt 
Pe oe ee ey А etorritte . ә 
ді р ACP IBM Drives DS ............... $ 69.95 FCC/UP Approved e (1) 300K Floppy | | | 
| А5Т M1509 45 cps М0................. 489.00 Toshiba FDD4403 3-1/2" w/Kit 129.00 e Serial/Parallel/LCD е Composite Video SW N 
AT Advantage/6MHz/1.5Mb ....... $489.00 M1709 50 cps NLQ ................. 589.00 Toshiba ND04D PC/XT 360K ......... 95.00 е Mouse & Keyboard ы EH Color Graphics 
is OSMIA "шагыл ЛАЖ 12.22.2... ; e 256K easily Expandable to 640 
AT Advantage/6MHz/3 Mb ......... 699.00 EPSON (3 Yr. Warranty) Toshiba NDO4E-GAT 360K. ......... 105.00 e 10Mb H d Di sd Add S300 K 20Mb/ Add S401. 
| || Rampage AT/6MHz W/0K........... 299.00 ЕХ 800 250 cps/50 cps NLO ........ $499.00 Toshiba NDOSDE-G 12м. 12400 ан РБ 
Ен алы атаса а тата — evan 
page Al /OMHz W/ZMD ......... | eps WU ................ А DISKETTES (ВОХ ОЕ 10) 
a Дн ШТ ыы А ХТ/АТ........... ДА FX288E 160 cps Wide ............... 52900 05700 for PC/XT (A0tpi) 
| || Sixpack Premium w/258K .......... 299.00 TOSHI ВА | Pri • АСР бепегіс..................... $ 6.00 
[ [| Sixpack Premium EGA. , ..., ... 59000 Pact "3 in 1” 24 Pin LQ Printer ...... $479.00 © e Verbatim Datalife ... .... HRS ‚. 14.95 
—]| Sixpack PLUS/OK . . М ae M 69.00 P341E 24 Ріп/216 ср5............... a * Maxell MD-2 ..................... 14.05 
SPECIAL! SPECIAL! SPECIAL! SPECIAL! Жайы дЫ немесе не MDO эрй....у............. ш... r+ 14.95 
E ; - ! | P351 Моде!2..................... 1075.00 X/Hi-Densi AT (96tDi 
Knight Security Softwar 149.00 DX/Hi-Density for AT (96tpi) 
Ин "ДА ДН Dn gg) T1008 T3900 ...... T ¢ UNL e Verbalim eeu mene 26.05 
[| 5250/1 .. мышын... 57900 ep tal чыш 5 MANDIE улузу аве“ 
dicho қала адын ылы | e Fy ш 486899 4 без со» зб 04%%% 26.45 
- DOM AE Oar 1 Roland's 01-40 Flatbed X-¥ Plotter, SS/DD for Apple li/etc. 
EM uel ді Sii including Parallel/Serial Interface. e Verbatim/Maxell/Fuji ............. 12.95 
| | ром aia Е ^ А $949.00 ІВМ Compatible ......... NOW DMLY $499.00 Масіп!о5һ/ІВМ Conv. 3-1/2" BARE 
mad Ы ЫЛАДЫ г DXY 101 Pen Ріойег,,..... ....... 29900 © Maxell МІ-200.................... 26.95 
cae M ‚МЕ ih oo aah | BONES 
MOOR ; А. ИШ 
X recs ve MHZ АТ. ...... 1288.00 EGA SPECIALS Flip-Soft (holds up to 75 бівКе)....... ию Щ PRICE? 
Е ASTTurbo La ducc 3 ur plus Upgrade Card $519. | АСР5-/4 Disk Holder... ........... 9.00 ртс 9 wi | 
с ШО ВАУ» зе, єз, МЕН НУ” ACP 3-1/2" Disk Holder .. .. .. ........ 12.00 8 MHz XT T EERE 
= вел it EGA Card $74Q, | Head Cleaner 5-1/4" огв"............. 800 2 urbo Е Pi 
————— Qoo, $700.00 p se PERFECT COMPUTERCARE КИ, ....... 19.95 *477/8MHz Switchabla е Zinc-lined FCC Case 
E • OK, expandable to 640K © 150W Power Supply || | | 
яки  WRRBRBRSERRSRESREREREERERSSSRERSRERRSRER «УПАТ Deluxe Keyboard e Phoenix 808 [TT T 
"Advanced A oniputer- lroduets ІС B» www ЕЕН 
) 4 
те Anvanced computer tTOGUCIS ine. | — |. 
B Mail Order: P.O. Box 17329 irvine, CA 9271 


OUR POLICY 

“Мо Surcharge for VISA or Mastercard. Inquiry 7 

e Volume purchasing agreements available. 

eOrders subject to availability. eSupply limited on certain tems. 
ePricing subject lo change without notice. 

“АСР Retail Store pricing may vary. Not responsible for typos. 


TOLL FREE 


800-854-8230 


CA Residents 714-558-8813 


Retall: 1310 B E. Edinger, Santa Ana, CA 92705 


CORPORATE BUYERS - CALL 
GILLES, PHIL, МІКЕ or DAVE 


mame. 
| | | 
EGER 
EE 


Ea DISK-KING' 


DEALER/OEM's WELCOME! 
WHY RISK THE UNKNOWN... when you can get 
premium quality disks from the Leader and 
Inventor of magnetic media....for 1855! 

%100% tested & certified al 65% or higher clipping level ж 
ж 10 mil sturdy jacket ж LIFETIME WARRANTY ж 

3M/BASF 
5.25” Diskettes: Color Disk No-Logo 


TURBO 
1OMHz 


| | 
m" i m ba E 
| «ISR ЛЛ с> 


Т 


UNIVERSAL EPROM 
PROGRAMMER 54851! 


Built in timer eraser optn; foam pad area 
Menu selection; No personality modules 
User friendly softw; Complete help menu 
Direct tech. support; Full 1 yr. warranty 
Stand alone duplication & verify; 
* Quick pulse algorithm: 27256 under 60 sec 
* All 24/28 pins to 27011 & CMOS E(EJPROMS 
* Micros: 8741, 2, 4, В, 9, 51, 52, 55, 9761 & CMOS 
* Auto baud RS232 to 19.2k; Free PC drivers 
* Ofset/split Hex, Binary, Intel & Motorola 
8, 16 & 32 bit files: Kits from $95! 
B&C Microsystems 


о ПРИРО. · x aurea nine 


OPEN 7 DAYS 
ПАэРШИЕНГІРДЕРІРІ; заны еқен 


DS-HD-96 TPI югАТ.... 1.39....... 


3.5” Diskettes: 
05-136 TPI ........... E E 1.20 


All 5.25" diskettes are supplied with Tyvek® sleeves. color-coded ID 
labels. w/p tabs. Pre-packaged in plastic library case forS1.50 extra per 
box. Color Disk in 14- different colors to choose {rom os Rainbow 
assortment Private labeling & Software duplication services available. 
Made in the USA 


TURBO AT $1,199 $1,899/w SEAGATE — 4038 30MB 
HERES SWAR ONE МЕКЕ МВ 10085 RAM ON BOARD 


» ENHANCED KEYBOARD LEDS * 200 WATS POWER « 1.2 МЕ TEAC FLOPPY • ON BOARD 
Q.DOUCALENDAR, • HARDWARE RESET * 90057 SOCKET « OPTIONAL EGA OR COLOR « OPTION 
AL "0" WAT SIRE OR 12 Мно © FULLY SET UPY TESTED е MANUALS « ONE YEAR PARTSLABOR 


TURBO XT 5699 5999/у SEAGATE 20 MB ner FLOPPY 


PORTABLE XT/AT SYSTEMS ALSO AVAILABLE 
PCPRO SYSTEMS. INC. 


135 ті zETH БТ. HIM FL. aoe! WARNER ST, 355 W. Olive Ave, Ste 103, Sunnyvale, СА 94086 
; Ga pe ee са: ш! L- * Ph 408-730-5511; 800-642-7617 Visa МС 
SS-DD-RH “bonus product & rebate DS-DD-RH - — | 
| inside while supplies last. ' А 
T g. 2... 525"148 TPI-10/bx. . . . . 8 5 Inquiry 225 Inquiry 45 
| E E 3.50“/135 TPI-10/bx...... 1.69 
DS-HD-96 TPI for the "AT"-10/bx. ...... 1.79 
100Mhz Logic Analyzer Card 
| 0С-1000....... 12.25 DC-300XL/P .... 18.75 Н5-2320/422А USERS: жее н : y : 2 
ЗМ Blackwaeh® Tape 2400 wisea trom > 1185 BE DIRECTIONAL CONVERTER Color Card Systems 
| р min. 10 reels for EXTENDED USE 24 Channels at 25Khz г 25 Mhz $1 1 99 


ЗМ Headcleaning Kit for 5,257........... 6.99 


*FREE! 
BASF Color-Coded Modular 
Flexy Files а 51955 value! 


essun 4 9 "9" » "B BOB POR п «п oe 4 


" -6 Channels at 100 Mhz 
Convert RS-232C to -Internal Clock up to 100Mhz 


RS-422A and/or > e -External Clock up to 25Mhz 
RS-422A to RS-232C Dus. E -Threshold Voitage TTL, ECL, 


JM : or variable from -10 to «10v 
ET $49 g 5 -AIl New Version 2.0 Software 
y ы -Available as separate card or 


s complete portable PC m, a. 
Guaranteed Satisfaction. Bi-directional, first-quality, versatile Ss compete рше Syste к 


с ҮГҮТ upio 4,000 feet! Bit ie upta ————————Àà 
aud. {I wo E onverters can extend your 

В5-232С capabiity up to 4,000 ft. PAL/EPROM Programmer Card, 
CARA E EU BEER шайын ШШЕ For PC/XT/AT Systems 

een ЕЧ DC at 100 ma. Optional power supply available for -Programs 20and 24 Pin 


Order Drect кот Manulacturer TODAY and SAVE!" PE Де 
rder Direct from Manufacturer an | -Programs Eproms from 2716 
SAME-DAY SHIPMENT! MONEY-BACK GUARANTEE! 1027512and 27512A 


„су Request our FREE catalog listing B А В ELECTRONICS’ К ; Р 
=a ca si i cedent & o1 А5-232С interface and Md Mie Vay Pied 
"== ПОП 0 9и ат eri. фана P ML Г 
* Terma: Visa, MC. cash orders postpaid, PO's tram qualities rated Edit, Print, and File Save 
Ims accepted ILresidents add6 4 salestan $3 9 9 and Load of Program, 


" -All Software Included 
BB electronics CALL NOW FOR ORDERS 
Lu AND TECHNICAL INFORMATION (201) 994-6669 
1502F Boyce Memorial Drive * РО. Box 008 » Ottawa, IL 61350 Link Computer Graphics, Inc. 4 Sparrow Dr., 


r*29«9235925»*3 55124 
"ов бп ат 
s " 3 à ou BÀ » 3 эп а з o5 к 
wo 9 om domo» 9» M э 


- ox ч оп топ уп а Y 


8,00” 05/00 x 1024 5В-10ВХ.......... 
BASF Computer Tapes-2400' w/seal fr.... 10.95 
BASF 3480 Chrome Tape cartridge from.... 9 95 


Nashua 


DISKETTES 5.25" DS/DD 


5.25” 05-00 As low as .39 qty 1000+ Phone: 815-434-0846 Livingston, NJ 07039 
1fbx.. Ls. 94 Certified 100% 39 100) 
"рс. Error-free. " А 

i О 4. 1.45. Exceed ANSI 36° (500) | Inquiry 43 Inquiry 163 
“пс. specs. Lifetime warranty. 

3500580 1.45 USA made. mTYVEK® | 


4 Sleeves, Labels & w/p tabs 
5.25 Wet 29 mReinforced Hub. 
10/bx. .... . mMultiples of 100 only. 


STORAGE 


IBM PC:* 
Relay Control Card 


RIBBONS 


| EpanBoUREIFXTIUBDIBS .., FS ЗМ Discawr 20 ........... Bus 
Epson MX/RX/FX 100/185... 3.49 ЗМ D/Detender070 w/key ... 13.95 
Epsom L03000 ,.,....».... 3.99 ЗМ Data Оеіепдег050...... 13.95 
Fema 101500 1,,..,...... 4.59 Amaray Media Mate 50.. .., 8.90 
Maišai Twin Spool ........ 109 Amaray Micro Mate3....... 8.70 
Okidata 182/192/193.,...,. 3.99 Plastic Library Case ........ 1,50 


Apple Imagewriter..4.4«4..,. 2.18 Micro Disk Minder36 suae.. 8.70 
IBM Proprinter. ......... 2.99 

Brother HR 15/25 M/S ..,.... 3,94 ACCESSORIES 500 1000 
Panasonic КХР,........... 499 ТүуекФ envelopes......055 039 
МЕС 3500 М/5,,........ - 3.99 Color-Coded ID tabel....035 019 
TERMS Minimum order $35 00 or case lot Oty less than case lot 
add 10%. VISA, Mastercard. AMEX. COD. Prepaid 2% cash discount. 
PO's on nel 30 basis from recognized institutions & corporations. No 
sales tax outside Utah. SHIPPING: $4 00/100 or fewer disks | 
APO/FPO, AK. HI. PR & CN S9 00/100 or fewer disks far air-Ireight 
plus insurance Reduced shipping charges on larger quantities 
Overseas order. please call lor exact freight charges & terms 


TELEX - 9102404712 
Toll-Free Order Line: Inquiries Line: | 


1-800-523-9681 1-801-942-2273 
. Hi DISKCOTECH 


DISKCO TECHNOLOGIES. INC 


DESIGN & TEST CIRCUITS 


Fully Addressable 


Control All Types Of (Basic Program 
Ейесігіса!/ Electronic Available on 
Devices Walk-Thru Disk) 


USING IBM PC 


The Personal Protosystem is a үзе үн їпїөг- 
да 


face for the ІВМ PC. Inexpensive enough ta ac- 
quisition and control, but useful for much more. 
Perfact for prototyping and educational applications. 


e2ADCs *2DACs е32 TTL VO Bits 
ә 4 MHz Clock э 3 Programmable Counter/Timers. 


$595 Software and power supply included. 


For details call or write: 


Адад Technologies, Inc. 
613 Fourth Street 


Santa Rosa, CA 95404 
(707) 545-7777 
Telex: 910-240-2206 


@ Motors & Heaters B 1 Amp Solid State 
| e Solenoids & Lamps Contacts | 


9 Temperature ORDER NOW 
Controls Type 8603 $149.00 

e Fans/Blowers Fuses and LED 

% Energy Controls Indicators Optional 


“Бақытына Tender’ of АЙ Cop 


| 42 Pleasant Streel 
| ES Stoneham, MA 02180 
| (617) 438-5300 


| 2034 E 7000So Salt Lake City, Utah 84121 
Hours: В AM-6PM [Min Time)-Halt day Salurday 


366 BYTE * JUNE 1987 Inquiry 94 | Inquiry 99 Inquiry Ц 


Can ornia Digi 
California 90248 


COLOR GRAPHICS 


$2495 up = 


= 


Aij (e 
FOUR R PEN 


$ 9 жы 
COLOR PLOTTER 15 The Lear Siegler 7107 color graphics terminal is both DEC (УТ- 


The manufacturer has asked usnotto publish their name. But this four color 80 C h a racte r 100 / VT:S1) and Tektronix (4010/2014) compatiine. 


The terminal offers a palette of 4,096 colors with aresolution of 640 
aeter os тобе во by ара оте Wondskrgesi menos... | Daisy Wheel Printer by 400 pakels құртар PAEK sereen 
computer. Simple ASCII commands direct one of the four color pens to draw F f i Horizontal pan and image zoom, to 16 times original size, are 
circles, arcs or ellipses on paper or transparency material up to 11 by 17 inches. Iis. se Fujitsu Daisy Мах 830 were manufactured for Motorola S | standard features of this color graphics terminal. 


The plotter iscapable of producing the full upper and lower case alphabet along | Computer Division. The purchase order was canceled and Fujitsu | The 7107 is the ideal terminal for CAD/CAM applications. 
i sedan ит аге gon, Text canbe printed horizotal, verticalor | was lorcedto liquidate these 80 character per second daisy wheel 
iagonal in sizes from 1/16 to 6 inches. printers at "fire safe" prices. ЖЕГІ 7 TET ҮРЧЕТҮ a EE ^ 
Enlargements or reductions are achieved through elaborate firmware. Pen | Features: bulletproof construction, serial RS-232 interface, Diablo NOW 5 OURTGONTPU TER 
ravelis four inches per second with . pen resolution. Standard pens are ; Аат " : f 
available in an assortment of 32 different colors and widths. 630 wheels and commands, programmable line Sg TUNE | (A N K Е A | »! ! 
The ideal plotterfor architecture, CAD engineering or graphic design. At$595 It ышы, "96; апа ашти дресс, о! is 20". The printer is mm a = — 
was a great buy, at $159 its a steal. Supportpackages for specific computers сара со ип тает, M overprint, shadow print, centers an Omni-Reader... the first optical 
available. Manual only $15 refundable upon purchase of plotter. justifies along with vector plotting. rely St Op 
OTHER PLOTTERS AVAILABLE: Factory suggested price of the Daisy Мах 830 was $2495, while | character reader designed and 
Hewlett Packard @ Houston Instruments @ Roland ay риев last California Digital is offering this liquidated special at | priced for the smali computar 
Sweet P @ CalComp... please call for prices. $759. Also available: tractor and sheet feeders. 


COPY: 
HEWLETT ‘Manuscripts -Contracts -Articles 
— 29 vas Bernoulli Box "ese 
LASER JET ll was $3540 now only ty 


New from Hewlett Packard the a Series M. More features than the The Bemoulll Box by laeg a, features 10 and 20 megabyte removable car- 
LaserJet but at a much lower price. tridges, and delivers reliabil ility, expandability, transportability, security and 
Standard on the Series Il is 512 K/byte memory expandable to 4 Megabytes. | speed in one versatile subsystem. It lets you transfer megabytes o! information 
both serial and parallel ports. List price $2495 Cal'fomia Digital price $1895. | safely and swiftly for primary or backup storage. Or combine several software 


«Malling Lists «Editing -Data Base 
Management -Transfering Intorma- 
tion between incompatible systems 


Umrz а tandari А212 мышы port mockup 
фа Interface eaimily with your Comput 


Memory upgrade, type fonts and toner cartridges available. programs onto a single cartridge for easy switching from one to another. 
Other Laser Printers available: Reliable... the Box has incredible resistance to shock and vibration completely 
Те as instruments 6 Okidata 6 Apple 6 Ricoh eliminating the possility of head crash. 
Qume 6 AST Research 6 QMS e x Ф Canon Expandable... grow at your own pace by adding inexpensive cartridges. When 
Quadram @ Centronics @ CIE С. Itoh 6 DataProducts security is essential, don't lock up your system... just lock up the cartridges. 


The Bernoulli Box delivers preformancethat often exceeds the best of hard disk 
speed and the convenience of floppy disks. At these prices don't be caught 
wishing you had one after a loss of irreplacable data. 


List Our Price 


Also available 31 Mega- 
bytes at only 5559. 


js i powered, longest warrantied, most durable, highest 
20+20 Meg. А2220Н 4540 2095 capacity, most reliable, lowest priced HARD-DISK-ON-A CARD 
z саре, описва 229 129 65тя Access Time (Шықсын Шым poe DEREN Protecis Heads and 
e artridge 1 fet - Ы қ 
20 Meg, Cartridge 99 65 No one else syan одзе. 15.5 Walt Poet ConaumpRon - Lower! Avalüble- 2 Year атаму 
We have them again... The Нетех 480 was a 9 9 Longest Available 


sell out two years ago but we located an addi- 
tional 10,000 units and are offering these 2/3 
height IBM/PC compatible 360K/Byte drives at 
only $35 each at quantity two. 


Smarteam 2400 Baud 


The Mitsubishi 4851 was probably the best 360 E —— 
K/Byte drive ever produced. Theproduction cost 


was too high and Mitsubishi discontinued the IL f us oem cm prm mp ga 


product. Quantity two $85 each. 30 MEG AB Y T E 


The Panasonic 475 is jumper selectable be- 3: Стал Modem 2400 ай мнн n a e WINCH ESTER 


tween 96 ТР! pu and 1.2 Megabyte as used 


Mu RE Now i you ospariy w acm а 200 «| HARD DISK KIT 
Suggested price of the 475 is $189 but California em for only 
Digtial located a computer manufacturer that had Aloo available: Tha Smarteam 1200 at only $139 


to liquidate stock making available 1000 of these 
choice drives. Quantity two $115 each. 


REMEX 4007 Reliure. 23 25 сай 2400 nra "f 
[ME 


MITSUBISHI 485396 TPI? 95 95 92 | E 
MITSUBISHI new 501 halfht. 129 119 109 |79 | 
MITSUBISHI 504A AT comp. 169 159 155 
TEAC FDSS5BV half height 109 99 89 Брат 
TEAC FD55FV 96 TPI, һа м. 119 109 105 "eb Ы MES os 

TEAC FD55GF ЮгІВМАТ 169 159 155 ЫЗ ТЫ CIE 
PANASONIC 455 Half Meight 109 99 89 


oO ioral 


e Winchester Controllers for IBM/PC @ 


жа. ше" ъз Five Inch Winchester Dish Drivas ee кы with floppy controller т: 


| me US Robotics Micro 2400 modem ts one hundred 


PANASONIC 475 1.2 Meg./96 119 115 108 | percent Hayes compatible, auto dial, auto answer, OMT! 5520 half card 128 
тірік powers upply 49 | ашо everthing. A super value at only 5189 sah s i m in i et Es 
Dual enclosure for 5'4" drives 59 - —— SEAGATE 225 20Meg. Ye Ht. 319 298 ADAPTEC 2070 RLL controller 79 
| SEAGATE 238 30 Meg. RLL 368 ADAPTEC 2010A 159 

SEAGATE 4025 26 M JAMS. 699 628 | WESTERN DIGITAL WD/1002WX2 119 


SEAGATE 4051 51 M. 35m5. 759 739] e SCSI/SASI Winchester Controllers € 
Ay d 2 n В. да "un 13% ХЕВЕС 1410A 5%" footprint 219 
RODIME RO-202E 27 Мед. 659 629 | WESTERN DIGITAL 1002-05E 5%" 289 
RODIME RD-283fE 40 Meg. 695 659 
ROÜDIME Н0-204Е 53 Meg. 995 959 @ Winchester Accessories @ 
CONTHOLDATA 84155-85 М 1829 1779 | Installation Kit with manual 10 
MAXTOR Х11140 140 Mag. 2595 2529 | Winchester enclosure and supply " 
5 


This 300/1200 baud modem matches design specs of 
Bell 212A and (от all pracbca! purpose thase of the 
| Hayes Smart Modem. The Avatex brings you rohable 
he Sony 53W is аЗ inch double -—- а-а density um data transmission for only 599. 
he drive can be connected Ю your existing Порру controBler bul : 
niir ге MS/DOS 3.2 tc properly oparalein the PC and compat- RES ыы due ыа TOSHIBA MK5670 М. 30m5. 1789 1729 Dual 20/34 cable set 

rris 4 $3W is similar to tha drive being used in the PC portable. Prometheus a Anchor ө US Rabolios TANDON 502 10 Meg. 419 379 | Switching power supply 49 


Shipping: First five pounds $3.00, each additional pound 5,50. Tm mE | 
Foreign orders: 10% shipping, excess wiil be refunded. TOLL FREE ORDER LINE 
California residents add 612% sales tax. € COD's discouraged. 360 421 -5041 
Open accounts extended to state supported educational institu- | ! 


tions and companies with a strong "Dun & Bradstreet rating, TECHNICAL & CALIFORNIA 
TeleFax | 


(213) 217-1951 (213) 217-0500 


smeca Mail-Order Electronics 


415-592-8097 


NEC V20 & УЗО CHIPS 


Replace the 8086 or 8088 in Your IBM-PC and 


Increase Its Speed by up to 40%! The ММ5321 is a TV camera sync generator designed to 
Part No. Price igi аа ...19.95 reb AE ETSI Т daos supply the ілкі syne functions € either сой ог mang 
А 2 ме "PPP „Чо | €211U4-U«4 мма HUI. -sna 
UPD70108-5 (SMHz) V20 Спір...... $ 9.95 үшае Reg. 2А..... 5:95 | 5557VI-L....14.95 | 318018-03Вазіспом-С128...15:95 | эррсацопс. COLORBURSTGATEASYNC —— 
UPD70108-8 (8MHz) V20 Chip. ..... $1 1.95 6502 MPU w/Int, Clock... 2.25 6569VICPAL.... 14.95 318013-03 Basic ROM-C128 . . . 15.95 | ALLOW STABLE COLOR OPERATION 
UPD70116-8 (BMHz) V30 Chip. ... . . $14.95 P 6572VICPALN...14.95 | 318020-04 kerratROM-C128. .. 15.95 MM5321N $11.95 
PD7011 E TE T. corte... 495 | 65в150(124)...14:95 | 325302-01 64k ROM lor жаласа А о аа м ЫЕ. 4 С) 
UPD70116-10 (10MHz) V30 Chip. . . . $34. 6507 CR... asses 495 | Gon sp)... 14:95 1540/1541 Drive . ... . .... 15.95 : Р 
6510 СР). ,......... 995 | збо сала 10:99 | 1328572-01LogicArmy. . .... 24.95 INTERSIL Also Available! 
6520РА........... 1.75 E *82S100PLA (906114-01)"". . ., 13.95 
6522МА........... 295 | a502Mw)..... 795 | 20125-01 ChacROM.......1195 | PAHC HI-SPEED CMO 
6525 ТР............ 7.95 | 8563CRT Conte.. 15.95 | 901227-03 Kermal ROM...... 11.95 i 
E20 Ves ненае MAIS. | 896489... - 15.95 | 901229-05 Upgrade ROM MMEBO ..-,„.„„.„. 25 | 74НСОТ75......,,.... 
6529 SP... ИК 495 | 8566УСРА....29.95 (For 1541 Disk Ппуе)......, 15.95 74HCO2. .caccscccce 25 | 74НС221.,....,.... 99 
6532128x8RAM, UO, TimAr 6.49 | 8701 Clock Chip... 9.95 “Мо specs. available 74HC04.....-...-., 29 | 74HC240......,...- 79 
6545-1CRIC........ 249 | *В721МА...... 14.95 | “Note: 82S100PLA = U17 (С-64) 74НСОВ...:.12..... 29 | 74НС244........... 79 


74HC10 LEES EEE EEEE] 29 


MICROPROCESSOR COMPONENTS |7:-с14.......... 49 


74НС30............ -29 


74НС245..,...ь.... 89 
74Н4С253...,..».... .59 
74HC259. ert ee ee 65 


MISCELLANEOUS CHIPS 8000 SERIES Cont. 74НСЗ2.._.......„„„ .29 | 74НС273........... -79 
Part No. Price Part No. Price 74HC74.. ,.....4... -39 | 78НСЗ?7З..,..„-.... 79 | 
----------- ————À 74НС75........... .39 |74НС374........... 79 
О765БАС.......:.. 4,49 822В.............2.49 74НС?6...,,....... -45 |74НС393........... .75 
ср E 8237-5............ 4.95 74ҢСВ5............ 79 |74НС595..,......,.1.19 
2661-3............ 5.95 8243........ saan 2а 74ҢСВ86.....,...... 39 |74НС68В...... iw. e B 
WD9216. . ........ 995 8250A. ........... 5.49 74НС323........... 89 | 744С4040..,...... .89 
180, ZBDA, 2908 SERIES 8250B (For IBM) ....6.95 74НС125.....,..... .49 |74НС4049..,;,..... .59 
WE. АТ 1.25 В251А............ 175 74НС132........,.. .49 |74НС4050..,,...., 59 
280 CTC акы Ga 1.79 8253-5... 221198 74НС138..,..,..... -49 |74НС4060......... 1.09 
280-ОААТ. ....... 495 8254 .._,.... .... 295 74НС139..,........ .49 |74НС4511.........1.29 
ао Бузык TUE кеш ICE b 74НС154...,,...... 1.19 | 74HC4514..,...... 1.19 
rots af oan M. -Б.---...... - 74НС163..,.24...., .65 | 74НС453В...,..‚.. ВӘ 
28ОА-СТС........ 1,49 8259-5 ...... 1.95 74HC174........... . 74HC4543. . , «ceu. . 1. 
І 280А-ОААТ....... 4.95 8272, ..... ,..4.49 
ы.“ раша * Ж 2ВОА-РЮ. чэ» зи ре = na 1.49 8279-5.,,.,. s. 2.95 1 
74367.,..... . ZBOA-SIO/O. ....... 4.95 8741....4..4».... 10.95 В 
280Ң............ 295 8748. ,,...,,...... 795 ie, raat ч 74НСТ139.....,..... 59 
280В-СТС bauer 349 BEL no cbr ey Шр T4HCTO2. ...... sanna 29 74ҢС7157.. eo es аА 6 69 
74.500. ..... . 74.5165. .... . í 28ОВ-РЮ.......... Же? 8755............ 1495 TAHGTOS © ........ 29 | TAMCTITA napon ..., 6% | 
741502..,... 29 .19 | 7416166..... (9 .89 5500/6800/68000 Ұй, DATA ACQUISITION ETE centes 29 ue Bl imensas 2 
ТАРЫН са : 7 ris у С 49 | ©502......... Aaa AA AR ОРТТО 
Азалы 35 512572052 зә | 88000 (GMOS)... 895 MED I EE EE ILL .., - 
.ңаяяе44.-%4..- "Ferre «= ък»атутаз ч ] 
2,306 T: 102 E ТАТАР: 255 Ae 6522..,,.,.......295 ADCOBOSCON. .... 3.95 TAHCTBB „a, .... 49 |T4HCT373  . ,,,.. 11 
АДА 9 7415191. bo 49 6532....,,.......649 ADCOB16CCN |... 14.95 7АНС7128 ....... 59 | 74HCT374 ........119 
741.508..;... 2 19 "A RP... . 6551. ,,........329 АОСОВ17ССЫ.. ..8.95 
741510..... .29 19 | 74LS8193..,.. (s 95 6800. ...,......1.75 DACOBOBLCN.....195 
74L814....,, 49 .39 |7415221..... 69 55 баО2..,;,..;.....349 DACITOOBLCN. |... 6.49 - 
741627...,.. 35 25 | 741.6240..,,. -79 49 GIAO. ol eres citas AY-3-1015D..... .. 4.95 TACOQ „..„...„,++«„«„ 29 |74С174........... 79 
741.530...,.. 29 19 74| 5243... ж 79 (69 TL .129 AY -5-1013A. „ЖАРОО l; 74002:.,....ь-44-. .29 740175..,,..4-»«-ӛ. 79 
74LS32...... 35 25 | 7415244..,,, 79 69 | 74С0О4..,„,.+-.»++ь„ 29 | 74С221......... ... 149 
7ALS42..... 49 39 |7445245.... 89 .79 DYNAMIC RAMS - 74008..,,.4.»>ь--. .35 | 74С240..... "me 
74\.547...,. 99  .89|74LS259...,. 99 89 Part No. Function Price PACO. алах se a OM PEE asi. ‚,,...129 
74L873...... .39 29 | 7415273.... 89 .79 ПТ > ҚЫ Ты... Бы a ita Йаа да: Қ быры 
74LS74...... 35 25 |7415279..... 49 39 4116-15 16,384 x 1 (150ns). .,..............,-4»,2... B9 Tag teer 35 746374 сани 149 
74LS75...... 39 .29 | 7405322. .405 395 4128-20 (Piggyback) 131,072х 1 (200г5)....,..-.«..«.-....-, ... 449 TAA „галка SO |74С912..... Teens, 796 
741 576. eds 55 45 74165365.,,,, 49 39 4164-120 65,536 x 1 (120п6).........: dà dab dem eden e 1.75 74С85.,,.......... 1.39 74C915., E D 1.39 
74LS85....,. 59 .49 |7415366..,,. 49 39 4164-150 65,536 х 1 (150ғ6).......22.. eausa base 1.15 74С86..,,,........ .35 |74С0920...;.,.,....995 
74LS86....,. 35 25 | 74LS367..,,, 49 39 4164-200 65,536 x 1 (200пз)..................,.»„„...„ .95 74СВ9..„..........519 [74С921..... ne pee 995 
аат Ода | aye быт x EE МЫЙ oo ge 
7 >. аға ".99 >” Ы 8118 “ х П}, „а е-е» теветчтлеттфчтіфчет” ^ 74С154. “.ағаве--,. 2,05 74С923....... "aw n 3.95 
74LS123..,,. .59 49 | 74(5374,,.,. 79 69 41256-120 262,144 x 1 (ORE) элсиздик ылас сазы 3.95 74С173......... .. 105 dated ene ees 
741,6125..... 49 .39 ae MUN E oe 41256-150 262,144 х 1 (150ns).. .... РРНК ОО 
7415138..,,. -49 .39 | 74LS590..... : ; 50464-15 65,536 х 4 (150ns) (4464) (41464)........... ‚ 4.95 
жа et 08 БЕ; i5 C TM t 290 511000Р-10 1,048,576 x 1 (100ns) 1 Мев...................3995 [^ 
IE . 514256Р.-10 262,144 х 4 100п6) 1 Мевс...................4495 I ага C07 еее 
7415157. .., (45 35 | 74LS640....,1.09 99 ( i 2 TLO74CN....,...., B9 c IPM 48 
TLOB4CN.......... 99 5146 89N (GMOS) 1.19 
74LS158...,. .45 .35 |7415645..,.. 109  .99 ZTATIE RAMS AF100-ICN 895 | LMIA8ON “49 
74LS163..... 59 .49 . 3 2016-12 2048 x 8 (120п6).......................... 1.69 LM307N... оо Ut 745 DS14C89N (GMOS) 1 119 
74LS164..... . 49 | 74LS688..... à Е 2102-21. 1024 x 1 (250ns) Low Power (91L02). . ‚.1,95 жле» i 
LM309K........... 125 | LM1496N.,.... 
2114N 1024х4 (450ns) .. acea aee nhan ane 99 (М311М.,......... 45 | MCI648P.......... . 495 
2114N-2 1024 x 4 (2О0Опв)................... Vie ек 1.05 (М317Т............ -79 | LMI871N......,,..295 
74500... 29 | 745188", .........,1.29 2114N-2L 1024 x4 (200ns) Low Power... esas e ns 1.49 (М318М.,......... 99 | LM1872N.....,.... 295 
745042777777" 35 | 748189. . Plc 169 21C14 1024 x 4 (200ns) (СМОӨб).................. .49 Ї[МЗ19М........... 1 LM1896N-1. n paa 
74508. rtt 35 | 748196. 2.49 2149 1024 x 4 (45пв)............... ЕЛЕС ...495 (мз2Эк....,..... 3.95 | ULN2003A.,,..,,,. 99 
FAB: асса 20420 748106......х...,-249 5101 256х4 (450ns) СМО$.................... 195 | LM324N........... .39 | ХА2206........... 3.95 
74532.,..,.,2.... 38 1748244........... 1.49 6116LP-2 2048 x 8 (120ns) Low Power CMOS. ........2.95 NEN itr T отыны 8542... йде 
ТАҢДА ола елен 85 РАДШЕ рр тета 2048 x 8 орон iss | LESA7N. iiao | DS26L296N ...... 449 
ңәнеедиеке% е .,4..4... . 120 L Po ‘CMOS. ... 1.425 LM348N. .......... 69 DS26LS31CN TTTTTT 1.19 
745860... .. n 35 | 748288". . bihuusechs 1.49 6264LP- 12 8192 x B ( ns) Low Wer СМОО......... LM350T.. BEER 295 DS26LS32CN.,..... 1.19 
745124........ ‚295 | 745373..,,........1.49 6264P-15 8192 x8 (150ns) CMOS............. дааа 3.59 1Е351М....,....,.. .39 С ө МС 1.95 
746174...,,,...... .79 | 745374..,.........1.49 6264 .Р-15 8192x8 (150ns) Low Power CMOS......... 3.75 (ЕЗ5ЗМ..,,....»».. -49 | LM2901N..,....... 49 | 
745175..,.»»»»», 79774847%........... 2.95 6514 1024 x 4 (350ns) CMOS (УРО444С)......... 4.49 LF355N...,,......4 .79 | LM2907N . ....249 
43256-15L 32,768 x 8 (150ns) Low Ромуег,............. 24.95 LESSON. кабыл E EMO 12 Ы в pin). ... 1; = 
nolis 2 .„,.&...„» .39 | 74Р1ЗӨ9....,„....... - 1702А 256х8 En im Е eem 95 ESO 11171719 38 MCSASOP. 111 pH 295 
74Е04..,....».... -39 | 74Ғ1Л57.,.,..... .. .95 TMS2516 2048 x 8 (45Ons) 25М..,,,....-4........... 4.95 LM361N. ..,,...,.. 179 MC3470P diui: 195 
Mire u*whanbhub 28 atranda m тсе ЗЫ ааа 220 erage yi its ҚАНЫ 33 МЫР be te я ча в 95 
O E кети» . ot meee are twee le x ns *ndAARAEAnb p nay hdc V^ “Wee e siat 9 479 талы. ^ , 4.79 
74ЕЗ2.....‹..-..„„ -39 | 74Е244.._..,...... 1.39 2708 1024 x 8 (3БОЙ8). сева ао 4.95 LM387N...,....... 99 | МСЗА8БР.,.,...... 1.59 
74Е74.,,»„»««а»«»» 49 | 74Е253..,..,„.,.„.., 299 TMS2716 2048x8 (450ns) З voltage. s4 sssorrarusss. 9.95 (М393М..,........ 39 | MC3487P. nuera 69 
74ҒВб..,.,....»... 59 | 74ҒӨ73..-,.;......1.39 2716 2048x 8 САБО аена ко saage D75 LM399H. vertens 295 LM390O0N. ......... 49 
са. аи d 74Ғ374............1.39 2716-1 2048 х8 350ns) 25М......... .... 4.95 LF411CN. . ... .79 | ШМ3905М........ 41518 
( ) Каз. ка 
i 27С16 2048 x 8 (450ns) 25V (CMOS). ............. 6.49 TL497ACN. .....,.«269 | LM3909N.......... 99 
СО СМО \ 2732 4096 х В TC ааа ун савсан 3.95 NE540H (C540H) ....295 | .М3914М.......... 1.95 
СО4О01..........,›.„ 19] CD4076........«.-. 65 | 2732А-20 4096 x 8 (200ns) 21\...................... 425 | МЕ555У............ 29 | MESS32 7271.1) Be 
СО4008........-ь:. 89 | СО4081....:...-... 25 2732А-25 4096 x 8 (250ns) 21М........ базе Cee жа» .. 3.95 РБББ, -aeren nor Pt NE5534............ 
CD4011........ ase -19 | СОА4АОВ2...... vasta .25 2732А-45 4096 x 8 (450ns) 21V. ..... hrec es ukeprqstio hse Sas tae 7805K (LM340K-5) .. 129 
CD4013. 22222222, 29 | ©О4ОӨЗ....у....,.. 35 27C32 4096 x B (450ns) 25V (CMOS) L 6.49 ҚҰЗҒА АБА | 7812K (LM340K-12). 1.29 
С04016...,....-... -29 | СОЧ094..,,,,,.»».. .89 2764-20 8192 x 8 (200ns) 21У.,....,,,............. 4.25 (М567У..12:22.2.. 69 2807 UNDATA 49 
©РАО1Ў. +,» е.» 55 | СО4О1ОЗ........... 249 | 276425, 8192 x8 (250ns) 21... ЙАНАК AE $75 | мены B9 ГОО. 45 
“А4 яейійенж . OLELE E E S M 1.49 X x Fis Bo IP .““““...ж.цХ.. . LM741CN, ae 29 7815T (LM340T- 15) . 49 
С04020.....,....». 59 CD40109.. LEESE E EE Ed 59 2764-45 B192x8 (4 ns) .. тар EIERS nnee 3.49 LM747CN..._.. ву т 59 7905K (LM320K-5) . 1.35 
СПО4024....,....‹... 49 | СО4510О...,.»..„»»++» 27С64 8192х8 (450ns) 21V (СМОӨ).............. 5.49 мс1з50 777 129 78057 (ЕМ32ОТ- 5) 
С04027...,....... .35 | С04511.....,...... .69 27С64-15 8192х8 (150ns) 21V (СМОб)............. 649 MC1372P. .........249 | 75472. . б 
СО403ЗО..,...ь.,„‹„ 29 | СО4520..,„......„_‚ -75 27128-20 16,384 x 8 (2ООп5) 128К21\.„.......,44..... 4.95 MC1377P.......... 3.19 | 75477... ЖИГ 
С04040............ 65 | СО4522..,..„„„,,.„ -79 27128-25 16,384 x8 (250ns) 128K 21М...,,.,............ 4.25 MC1398P..........8 Мы. 
С04049,........... 25 С04538.,.......... r^ 27128A-25 16,384 x 8 (250ns) 12.5М............. „.......495 | LMIMAN. 22222777129 | мОславадеР | 
oa олон 25 err Б E p 27C128-25 16,384 x 8 (250ns) 21V (СМОӨ)..,........... 5.95 
peu quei cede cie 218 27256-20 32,768x8 (200ns) 256K (12.5М).......ь..... 695 IC SOCKETS _ 
604053, 5911177137 Б9 | СО4555............ 79 27256-25 32,768 x B (250ns) 256K (12.5М).............. 5.95 "u — 
CD4059 tte gas CDa568 КОМИ 249 | 27С256-25 32,768 x 8 (250ns) 256K (CMOS) (12.5\)...... 8.95 sprue pie inde х 
ИР |ы mame oc N Ў 27512-25 65,536 х 8 (250ns) 512K (12.57). ,........... 19.95 тт «+» pin ыы 
лс: ass use 1.95 Балеа 216572). 55 68764 8192 х В (450ns) 25V 1595 ара... 14 Die WN ene 
CDA Gaines ers 29| cnasga 171171171 39 68766 B192 x8 (350n$) 25\/............у........ 16.95 aoe за enik АӨ 
CD4070...........0 25 | СО45В5......›,›..„ 89 745387 256 x 4 РНОЮМОС............... кеке ыс ДӨ 28 pin LP... ..... 28 pn WW... ...... 139 
С04071..,.....»ь-.. 25 МС14411Р, "ктер 8.95 745471 256 x8 PROM Т.6....,................... 4.95 40 pin LP.. жатын 40 £n ЛАЛЕ. saliis * 1.89 
С04072..,......... 25| МС14490Р......... 4.49 N82S123 32 x8 PROM TS...... ү РЫ: Зоб Furndard бам & Tin) à Header Flug Eaciuts Mas алыша 


PARTIAL LISTING * OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! * CALL FOR QUANTITY DISCOUNTS 
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Worldwide • Since 1974 
* QUALITY COMPONENTS , COMPETITIVE PRICING 
° PROMPT DELIVERY 


COMMODORE” COMPATIBLE 
ACCESSORIES 


FOR VIC-20 AND C-64 
* Connects directly to User Port - Manual Answer/ 
Dial » Function keys defined for convenience 
” Includes Midwest Micro Associates communi- 
cation software. 


СМ-1 (Forvic-20andc-64) $3495 $24.95 


External Power Supplies 


CPS-10 (ғос-в........... $39.95 
CPS-128 (ғоғс-128),.......... %59.95 


RS232 Interface 


Aliows connection of standard seria! devices. 


JE232CM (rorvic-20, c-64 ac-128") . . $39.95 


*Operation with the C-128 in 64 mode only. 


TRS-80/TANDY* COMPATIBLE 
ACCESSORIES 


Е-ХР-А-М-О TRS-80 MEMORY 


Allkits come complete with documentation 
e meet 4, АР & АП 64К/128К eror 


ree pies 4 from 16K-64K or Model 4 (Gate M 
Version), 4P and 4D from 64K-128K 


ТН5-64К-2РА1_...................... $14.95 
Expands Model 4 (Non-Gate Array Version} trom 64K to 128K 


TRS-80 MODEL 100 8K EXPANSION 


М1008К............ $19.95 еа. ог 3 for $54.95 
ae КЕ 121327 А1212 
re pet EDU TANDY 1000 
Expansion Memory 
Half Card 


M Tandy 1000 (128K Version) to 

i іг " ' as much as640K. Alsoincludes 
ОМА controller chip. 

TAM-EM256K Includes 256K ВАМ....... $ 99.95 


ТАМ-ЕМ512К Includes 512K RAM....... $119.95 
ТАМ-С Plug-in Clock option chip (only) $39.95 


NEW! 20Meg Hard Disk NEW! 
Т20МВ 20MB Hard Disk Drive EOM 
for Tandy 1000. . . .. 579.95 
|! SX20MB  20MBHardDisk Drive 
for Tandy 10005Х. ve ESBS 9.95 


TANDY 1000 
Multifunction 
Board with 
Clock Calendar 


Expand the memory on your Tandy 1000 (128K Version) to as 
much as 640K. Complete with ап А5232 port, clock/calendar, 
RAM Disk Printer Spooler and on-board OMA controller chip. 


MTAN-256K Includes 256K RAM......... $179.95 
MTAN-512K Includes 512K НАМ......... $199.95 


NEW! Multifunction NEW! 
Board for TANDY 1000SX 
M256K includes256KRAM. . . . . $189.95 


UV-EPROM ERASER 


|. н 


Erases alt EPROMs. Erases ир to 8 chips within 21 minutes 
(1 chip in 15 minutes}. Maintains constant exposure distance 
of 1". Special conductive foam liner eliminates static build-up, 
Built-in safety lock to prevent UV exposure. Compact - 9.00°L 
x 3.70"W x 2.60. Complete with holding tray for 8 chips. 


uw) t$ 


% ns 


DE-4 UV-EPROM Eraser. . . . $69.95 
UVS-TIEL Replacement Bulb. ... $19.95 
NCF-2 Cond.Foam 12х24хУ«НагвВІк, $ 8.95 


$20 Minimum Order — U.S. Funds Only 
Shipping: Add 5% plus $1.50 Insurance 


Send $1.00 Postage for a 
FREE Seasonal Flyer 


FAX 415-592-2503 
6/87 


1355 SHOREWAY ROAD, BELMONT, СА 94002 • PHONE ORDERS WELCOME 415- 5-592- 8097 « ©1987 Jameco Electronics 


Inquiry 144 


NOW YOU CAN BUILD AN IBM PC/XT COMPATIBLE! 


HESWARE 300 Baud Modem 


MasterCard 


IBM Compatible Kit No. 2 


IBM-GAK(2) бақ RAM Crips (18).. $ 19.90 
60 АТ Style Keyboard... $ 59.95 


nunnan. 


Motherboard. 

(wath Zero-K RAM — incl. BIOS-ROM) 
FREE! QUICKSOFT PC 
e WRITE WORD PROCESSING 
Cd SOFTWARE INCLUDED! 


(тк Weight: 48 Ibs. Regular List $604.50 
IBMSP2 (Includes 9 items above)..... $529.95 


ADDITIONAL ADD-ONS AVAILABLE! 


RS232HC Н5232 5епа!На!Сагд............... $ 29.95 
ЕМ-100 Expansion Memory Half Card (without RAM) .. $ 59.95 
IBM-ICB Integrated Color Board w/Printer Рой. . .... $ 99.95 
IMFC Multifunction 0-384K RAM (without RAM). ... $109.95 
PM1200B-2 1200/300 Baud Hatf Card Modem without software. . . $129.95 
PM1200B-2S 1200/300 Baud Half Card Modem with MirrorSoftware . . $1 59.95 
IBM-EGA Enhanced Graphics 256K Video RAM . . .. .. $229.95 
ТТХ-1410 14" RGB Color Monitor. .............. $289.95 


IBM-20MBK 20MBHardDisk Drive, Controller & Cable ... 
ІВМ is a registered trademark of IBM Compulers 


NEW PRODUCTS! 


NECS NEW! Logitech Mice 


IBM PC/XT Compatible 
IBM PC/XT/AT 
Compatible 
occ 


gents Style 
Layout 
* Tactile touch keyswitches «АТ style layout · Switch selectable between PC/XT 


or АТ · illuminated Caps Lock, Num Lock and Scroll Lock indicators * Low 
profile design * 8¥ foot сога, Manual included * Size: 18"L x 7'4^W x 1%"H 


CTBASE Ст Mouse with 3.1 Software. ......... $84.95 
C7PLUS C7 Mousew/PLUS Pkg. Softwore...... $94.95 
C7BUS C7 Mouse w/Bus Brd. & PLUS Pkg. Stwr. $119.95 


ЕС ОЕ 


КВ5160.......................%59.95 
ІВМ РС/ХТ 

Compatible bakel- LILLI 
Enhanced 


Es КІЛТІ acr 
ГІГТГІЗТІ 
* Enhanced PC/XT keyboard (едим. to Keytronics™ 5151) · Separate cursor 


and numeric keyboard « Typewriter style layout makes it easier to learn! * LED 
indicators " Manual included * Color: off-white » Size: 20"L x 8%'W x 1'"H 


IBM-ENH. . $79.95 


Keyboard 


IBM PC/XT Compatible 
-75% faster than the ІВМ PC while in 
the turbo mode ·° Turbo Mode selectable 
| through either software or hardware 


“ DTK/ERSO BIOS included 


TURBO. ........ NEW!........ $129.95 


Mall Order Electronics - Wortdwide ® 


атесо 


- Expandable to 640K (comes w/zero-K) | 


California Residents: Add 6%, 612% or 7% Sales Tax 
We reserve the right to substitute 1С manufacturers. 


Мы! Order Electronics - Vroddwide 


ameco 


APPLE COMPATIBLE 
ACCESSORIES 


E ` Parallel Printer Card 
for Apple ll, I+ and Ле 


PL esum T. Ч 


: Intelligent interface to 
mostdot matrix graphics 
printers 


* Centronics standard 
* Advanced text printing 


ШЕ 


—— 
JE880 раене Printer Card. . .. . . . $49.95 
ӘЕ883 веквопегтоглевво 569-95 $59.95 


JE8803 sesso and easa 4109-90 $99.95 


Extended 80-Column 
Card for Apple //е 


* BO Col./64K RAM * Doubles 

ШЕ ати 1 of data your Apple ie 
ПИЛИ, con display as wel as its mem- 
М огу capacity « Ideal for word 


Jame 


M instructions 


JE864 $59.95 


Additional Apple Compatible 
Products Available 


JE310 Fiber Optics 
Experimenter Kit 


NEW! *Educational device 
Әуев students and 
engineers hands-on 
experience with fiber 
optic technology 
* Step by step in- 
structions:* Includes 
transmitter & receiver 
circuits boards, as 
well as all nec. IC's, 
cables & connectors 


..... $19.95 


J ELECTRONICS 


JE310 ғоғоиккя...... 


ELECTRONICS 


* Provides user with quick 
and efficient system for 
breadboarding electronic 
circuits * Components & 
wire leads can be quickly 
inserted and removed 
without soldering or de- 
soldering * 3 regulated 
power supplies: 5V @ 1A, 
+5V to +15V @ 5А, —5V 
to —15V @ SA · Power: 
120VAC, 60Hz fused 

4 


JE450 Soldertess Pro to-Type Builder... $1 1 9.95 


IBM 
/ Compatible! 
$ DISK DRIVES 


Documentation 
included 


FD55B Teac5'' DS %4-H(IBM PC/XT) ... $109.95 
JU-455 Panasonic 5У/ 05%-Н(ІВМЕС/ХТ) $109.95 
JU-475 Panasonic 5'4"DS '-H (IBMAT) .. $119.95 


DATA BOOKS 


Nasdionel fingar Dats Book (82)... 


e.. $14.95 
кав % 9.95 


| 
230843 Intel Мксгозуметп Hnd Se (BT). . 


BoP Serer esr LE FANS 


"ап апаи m B 9? mW m m X m m 


SU2A1 $8.95 
EG&G Ratran (3.125" square, 20 сїт) 


Data Sheets 50¢ each 
Prices Subject to Change 


Send $1.00 Postage for a 
FREE 1987 CATALOG 


Telex: 176043 


E B processing * Complete with | 


SSS E450 Solderless 
ameco Proto-Type Builder | 
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JADE COMPUTER 4 


GUARANT EED! 
Continental U.S. Inside California Technical Support 


(800) 421-5500 (800) 262-1710 (213) 973-7707 


IBM COMPATIBLE 
TURBO SYSTEMS 


12 MHz 18 MHz 
TURBO TURBO 286 386 


е 640K of RAM е 640K of RAM (1 MB Motherboard) ° 1 MB of RAM e 512K of RAM 

е 7 MHz Turbo Mode e 8 MHz 80286 e 12 MHz 80286 ° 18 MHz 80386 

e Deluxe Keyboard e 1.2 MB Disk Drive e 1.2 MB Disk Drive e 1.2 MB Disk Drive 

e 8 Expansion Slots е AT-Style Keyboard/Case е AT Style Keyboard • AT Style Keyboard 
e 8 Expansion Slots e 8 Expansion Slots e B Expansion Slots 


5398 3998 51488 53988 


CALL FOR SPECIAL PRICES ON SYSTEM PACKAGES 


HARD DISK IBM PC-XT 
ag DRIVE $199 7] $998 


Controller (PC) 20 MB Internal Kit... 5369 640K, Two 360K Drives 
and Cables 30 MB Internal Kit —:398 
30 Megabyte AT Kit 5499 ! ! 10 MB 20 MB 30 MB 


40 Megabyte AT Kit 5699 HP add 5190 add 5340 add *398 


|NO-SLOT CLOCK | 31,” DISK DRIVE LASER ЕТП 


Real time ciock/calendar for 
| your IBM PC-XT, Clone or FOR YOUR PC/XT/AT ? New Improved Model 
| Apple 11+, lie or Ис. 720K Disk Drive for Mass Storage or for ° 512K RAM up to 4 MB 
oce hd ? 8 Page Per Minute 
e Uses No Slot Computer. Requires DOS 3.20 agi ОГАН 


е 20 Year Battery $ 
» Includes Software 


Plug-in Clock Board for PC...549 List Price 52495 


DISK DRIVE FOR YOUR APPLE 1200 BAUD MODEM 


20 MB hard disk — — —  ———799 


Down Loading to your Lap-Top 


Пс ¥% high disk drive 5119 | Internal 1200 Baud Card 


$ € р Пе 1, high disk drive 5119 with software —— — — — — —'99 $€ ў 4 ) = e | 
(ом Пе, дік drive 5129 | External 1200 Baud 5119 7 
1 1 lle 64K, 80 column сага 549 | Internal 2400 Baud Card at NEP ES 
1+ 80 column card —— — ————H119 with software 1199 | 
Grappler printer card__:89 Hayes 1200B internal 
1+ 16K RAM card ———— —— — —*'38 card w/o software — — 329 Hayes 2400B internal 
1 MB RAM card w/OK 129 | Hayes 1200B internal card w/Smartcom il 5549 
1+, Пе printer саға & cable  М9| card w/Smartcom Il "959 aves Smartmodem 2400 5589 
1+, Пе cooling fan____#59 | Haves Smartmodem 1200 —__*389 MEI 


MICROSOFT DELUXE HIGH RESOLUTION MicroSpeed 
MS-DOS 3.20 KEYBOARD MONOCHROME Fast 88 


pide j DRAWER FLAT SCREEN 7 MHz Turbo 


GW-BASIC Ball-Bearing Slides with Amber or Green Monitor 
Supports 3'4" Drive Ergonomic Palm Rest with Free Tilt-N-Swivel Base Board For Your Turbo 


$88 | 548 | 598 | $99 
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EPSON PLOTTER 


FOUR PEN/FOUR COLOR 


LIST PRICE 5599 

55 
35 
55 


4 waterbase pens 

4 oil base pens 

100 sheets coated paper 

10 sheets overhead 
transparency film 56 

Тор rated business graphics software 
package for PC $29 

Parallel PC cable 519 


LIST PRICE 5299 
TRACTOR OR 
SHEET FEEDER 
529 


IN STOCK, CALL FOR LOW LOW PRICES 


HI-RES RGB MONITOR 


LIST PRICE 5699 


e 640 x 240 Non-glare Tube 
e 16 color, 39 mm Dot Pitch 


EGA PACKAGE 


$569 


LIST PRICE 5998 


Hi-res EGA video сага... 5199 
Hi-res EGA monitor...:399 


“The Epson HI-80 is the final choice. It makes a name for itself at the 
low end of the price scale ($599) and the top end of the performance 


ШИ scale.” РС MAGAZINE 


OR 
4 и ә, n 


e Fast - 9 inch per second 
e Accurate - .1 mm step size 
е Four Pen/Four Color 


е Automatic Pen Capping 

e Standard Parallel Interfacing 

е Accepts Paper or Transparencies 
e One Year Epson Warranty 


360K DISK DRIVE 


Built By Alpine Electronics to IBM Specifications, same as Qume 142 


LIST PRICE 199 


10-99 100+ 
629 559% 


HARD 


21 MB CARD 


e Double density 
e Half Height 


e 48 TPI 
e Double-sided 


DISK CARD 


ON A 
30 MB CARD 


5498 


e Plated Media 
e Light 2.4 Lbs. 


OPTI-MOUSE MICROSOFT 
The Best Mouse MOUSE 


$398 


e 21.3 MB Formatted 
e Lowpower 


e Head Park Zone 


For Your PC! 


e Dua! Mode Monitor 
е Non-glare .31 mm Dot Pitch 
е 640 x 350,640 x 200 


ISO-BAR 


Industrial quality surge suppression 
circuitry & built-in noise filter 


6 socket, 1 filter ISO-BAR 
4 socket, 2 filter ISO-BAR 559 
8 socket, 4 filter І5О-ВАН 569 
200W standby power supply —— 269 
450W standby power supply —— .:399 
675W standby power supply 5599 
1000W standby power supply..5899 


544 


e EGA, CGA , МОА & HGA 
e 100% ІВМ Compatible 
e 256K of Video RAM 


Multifunction 


Boards 


384K Seven Pak w/0K 

384K Seven Pak w/384K 
AST Six Pak Plus 64K 

AST Six Pak Plus 384K 5229 
Magic I/O par, serial, clock 569 
Magic І/О-АТ parallel,serial ___ 68 
576K Half Card w/OK 559 
576K Half Card w/576K 5129 


589 
$439 
5159 


599 


LIST PRICE 5220 
* Add 59 For DR.HALO 


Monochrome & 
Color Monitors 


Samsung Flat Screen green 99 
Samsung Flat Screen amber. 599 
Amdek 410 


amber, агеегі or white $479 
PGS MAX 12e amber $459 


NEC Multi-Sync 800 x 560. 559 
PGS HX-12 640 x 240 3439 
PGS HX-12e 640 x 350 5529 


5129 


PC or AT 


Video Boards 


Hercules Color Graphics 
Jade Color Graphics 


$159 
589 


Hercules Mono Graphics Plus 5199 


Jade Monochrome Graphics 
Paradise AutoSwitch EGA 
Video 7 Vega EGA 

Jade EGA Plus 


599 
5359 
5299 
5199 


PLACE ORDERS TOLL FREE! 


Continental U.S.A. (800)421-5500 


JADE COMPUTER 


4901 W. Rosecrans Ave. Box 5046 
Hawthorne, CA 90251-5046 


— 


Prices at our six store locations will be 
higher. 

We accept cash, checks, credit cards or 
purchase orders from qualified firms and 
institutions. Minimum prepaid order $15.00. 


Inquiry 143 


Inside California (800)262-1710 


Ca. & Tx. residents add sales tax. Prices & 
availability subject to change without notice. 
Shipping & handling charges via UPS 
Ground 50¢/lb. UPS Air $1 .00716. Minimum 
charge $3.00. 
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STATIC RAMS жж ж ж HIGH-TECH Жжжж EPROMS 


TMS4044-4 
TMM2016-150 
TMM 2016-100 
HM6116-4 
HM6116-3 
HM6116LP-4 
HM6116LP-3 
HM61 16LP-2 
HM6264P-15 
HM6264LP-15 
HM6264LP-12 


256x4 

256х4 
1024x1 

256x4 
1024x4 
1024x4 
1024x4 
1024x4 
4096x1 
2048х8 
2048х8 
2048х8 
2048x8 
2048x8 
2048x8 
2048x8 
8192x8 
8192x8 
8192x8 


LP=Low power 


DYNAMIC RAMS 


4116-250 
4116-200 
4116-150 
4116-120 
MK4332 
4164-200 
4164-150 
4164-120 
MCM6665 
TMS4164 
4164-REFRESH 
TMS4416 
41128-150 
TMS4464-15 
41256-200 
41256-150 


16384x1 
16384x1 
16384х1 
16384х1 
32768х1 
65536х1 
65536х1 
65536х1 
65536х1 
65536х1 
65536х1 
16384x4 
131072x1 
65536х4 
262144х1 
262144х1 


Sv=Single 5 Volt Supply 


ZBOB-SIO/2 
28671 ти 


a 


12.35 
19.85 


(450ns) 

(450ns CMOS) 
(450ns)(LP) 

(450ns) 

(450ns) 

{450ns)(LP} 
(200ns)iLP) 
(150ns)(LP) 

(450ns) 

(150ns) 

(100ns) 
(200ns)(CMOS) 
(150ns)(CMOS) 
{200ns)(CMOS)(LP) 
(150ns)(CMOS)(LP) 
(120ns)(CMOS)(LP) 
(150ns)(CMOS) 
(150ns)(CMOS})(LP) 
(120ns)(CMOS)(LP) 


(250ns) 
(200ns) 
(150ns) 
(120ns) 
(200ns) 
(200ns)(5v) 
(150ns)(5v) 
(120ns)(5v) 
(200ns)(5v) 
(150ns)(5v) 


1. 
(150na)(5V)(REFRESH) 2. nd 


(150ns)(5v) 
(150ns)(5v) 
(150na)(5v) 
(200na)(5v) 
(150ns)(5v) 


МЕС V20 UPD70108 51195 


REPLACES 8086 TO SPEED UP IBM PC 10-40% 


ж HIGH-SPEED ADDRESS CALCULATION 


IN HARDWARE 
x PIN COMPATIBLE WITH 8088 


x SUPERSET OF 8088 INSTRUCTION SET 


* LOW POWER CMOS 


ӨМН? 020 UPD70108-8 
6MHz V30 UPD70116-8 


ж ж ж ж SPOTLIGHT KKK 


ORDER TOLL FREE 


с 95 
6.95 | 
2.95 
2.95 


REFRESH=Pin 1 Refresh 


CRT 
CONTROLLERS 


6845 4.95 
68B45 8.95 
6847 11.95 
HD465055P 6.95 
MC1372 2.95 
8275 26.95 
7220 19.95 
CRT5027 12.95 
CRT5037 9.95 
TMS9918A 19.95 


DISK 
CONTROLLERS 


1771 
1791 


BiT RATE 
GENERATORS 


МС14411 9.95 
&8R1547 4.36 
4702 9.95 
COMS116 6,95 
MM5307 4,45 


UARTS 


AYS5-1013 
AY3-1015 
TR1502 
2651 
IMB402 
IM8403 
ІМ58250 


SOUND CHIPS 


76477 
76489 
551-263 
АҮЗ-8910 
АҮЗ-8912 
SP1000 


6500 
1.0 Miz 


6502 2.69 
65C02(CMOS112.95 
6507 9.95 
6520 1.95 
6522 4.95 
6526 26.95 
6532 6.95 
6545 6.95 
6551 5.95 
6561 19.95 
6581 34.95 


2.0 МН? 


2.95 
2.95 
5.95 
11.95 
7.95 
6.95 


65028 6.98 


1.0 MHz 


WAN = лор 2 
in w to i to (D w to 
Шелл лл єл лл 


чы а ы Фазл А 
ЕРЕ; 


me s 


CIRCUITS 


MMS369 1.95 
MM53165-EST 1.95 
MM58157 12.85 
ММ58174 11.56 
MSM5B312 2.85 


CRYSTALS 


32.768 KHz -95 
2.95 
2.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 


CRYSTAL 
OSCILLATORS 


5.95 
5.95 
5.95 
5.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 


ль o о 
Wh 0 N 
a C9 


-738635 


oO60Uuouoo0una2ooooot 


ТМ599531 9.95 
TMS99532 19.95 
ULN2003 79 
3242 7.95 
3341 4.95 
MC3470 1.95 
MC3480 8.95 
MC3487 2.95 
11С30 18.95 
2513-001 UP 6.95 
АҮ5-2376 11.95 
AY5-3600 PRO 11.95 


744500 
741.501 
741.502 
741503 
744504 
741505 
741508 
741509 


| 741510 


741511 
741512 
741513 
741514 
741515 
741,520 
741.521 
741522 
741.527 
741,528 
741530 
7410532 
741533 
741,537 
741538 
741,542 
741547 
741548 
741551 
7410573 
741574 
741,575 
741.576 
741583 
741585 
741586 
741590 
741,592 
741,593 
741595 
7415107 
7415109 
7415112 
7415122 
7415123 
7415124 
7415125 
7415126 
7415132 
7415133 
7415136 
741,5138 
7415139 
7415145 
7415147 
7415148 
7415 151 
7415153 
7415154 
7415155 
741.5156 
7415157 
7415158 
74LS160 
74LS161 
74LS162 
7415163 
7415164 


13.99 
19.95 


| Mastercard 


UG 


741.5165 
7405166 
7415163 
74105173 
7415174 
7405175 
7415191 
7415192 
7415193 
7415194 
7415 195 
7415196 
7415197 
7415221 
7415240 
7415241 
7415242 
7415243 
7415244 
7415245 
7415251 
7415253 
7415256 
7415257 
7415258 
7415259 
7415260 
7405266 
7415273 
7415279 
7445280 
7445283 
7415290 
7415293 
7445299 
7415322 
7415323 
7415364 
7415365 
7415367 
7415368 
7415373 
7415374 
7415375 
7415377 
7415378 
7415380 
7415393 
7415541 
7415624 
7415640 
7415645 
745669 
7415670 
7415682 
7415683 
7415684 
7415688 


1024х8 
2048х8 
2048х8 
4096х8 
4096x8 
4096x8 
4096x8 
8192x8 
8192x8 
8192x8 
8192x8 
8192x8 
16384x8 
27C256 32768x8 
27256 32768x8 
5V-Single 5 Volt Supply 


2708 
2716 
2716-1 
TMS 2532 
2732 
2732А 
2732A-2 
27C64 
2764 
2764-250 
2764-200 
МСМ68766 
27128 


TERIOR TON 
CORPORATION 


4.95 
3.49 
3.95 


{450ns) 

(A50ns)(5V) 
(350ns)(5V) 
(450ns)(5V) 5.95 
(450ns)(5V) 3.95 
(250na)(5V)(21V PGM) 3.95 
(200na(5V)(21V PGM) 4.25 
(250ns)(5V)(CMOS) 5.95 
(450пз)|5М) 3.49 
(250ns)i5V) 3.95 
(200na)(5V) 4.25 
(350ns)(5V)(24 PIN) 17.95 
(250п8)(5%) 4.25 
{250ns)(SV)(CMOS) 10.95 
(250ns}(5V) 7.49 
21V PGM-Program at 21 Volts 


EPROM ERASERS 


РЕ-14Т 


Capacity | Interauty T% 

Chip (uw Cm 
| PE34. | NO | э | 8000 | | £83.00 | 
| PE-aT | ves | 9 | 8000 Jjsrisoo | 


| PE-24T | ves | 12 | 5,600 [9175.00 | 


HIGH SPEED CMOS 


A new family of high speed CMOS logic featuring 
the speed of low power Schottky (8ns typical gate 
propagation delay}, combined with the advantages of 
CMOS: very low power consumption, superior noise 
immunity, and improved output drive. 


74HC00 


74HC: Operate at CMOS logic levels and are ideal 
tornew, all-CMOS designs. 


74НС00 
74НС02 
74НС04 
74НС08 
74НС10 
74HC14 
74HC20 
74HC27 
74HC30 
74HC32 
74HC51 
74HC74 
74HCB85 
74HC86 
74HC93 
74HC107 
74HC109 
74HC112 
74HC125 
74HC132 
74HC133 
74HC138 
74HC139 


74HC148 
74HC151 
74HC154 
74HC157 
74HC158 
74HC163 
74HC175 
74HC240 
74HC244 
74HC245 
74HC257 
74HC259 
74HC273 
74НС293 
74HC368 
74HC373 
74HC374 
74HC390 
74HC393 
74HC4017 
74HC4020 
74HC4049 
74HC4050 


74HCTOO 


74HCT: Direct, drop-in replacements for LS TTL 
and сап be intermixed with 74LS in the same circuit. 


74HCTOO 
74HCTO02 
74HCTO4 
74HCTO8 
74HCT 10 
74HCT 11 
74HCT27 
74HCT30 
74HCT32 
74HCT74 
74HCT75 
74HCT138 
74HCT 139 
74HCT 154 
74HCT157 
74HCT158 
74HCT161 
74HCT164 


7415783 22.95 


81LS95 
81LS96 
811597 
811598 


1.49 
1.49 
1.49 
1.49 


25152521 2.80 
25152569 2.80 


26L531 
261532 


1.95 
1.95 


74HCT166 
74HCT174 
74HCT193 
74HCT 194 
74HCT240 
74HCT241 
74HCT244 
74HCT245 
74HCT257 
74HCT259 
74HCT273 
74HCT 367 
74HCT373 
74HCT374 
74HCT393 
74HCT4017 
74HCT4040 
74HCT4060 


74F74 ЛӨ 
74FB8 .59 
JAF13B 1.69 
74F1393 1.68 
74F157 1.68 
74Ғ240 3.28 
тағда 3.28 


74Ғ251 1.69 
74F253 1.69 
74F257 1.88 
74F2B0 1.78 
74F2783 3.96 
7?AF373 4.29 
74F374 4.29 


Visit our retail store located at 1256 S. Bascom Ave. in San Jose, (408) 947-8881 


JDR Microdevices. 


| 110Knowles Drive, Los Galos, CA 95030 
7.” Toll Free 800-538-5000 * (408) 866-6200 


Vies 
i 


ME. FAX (408) 378-8927 • Telex 171-110 
T ` COPYRIGHT 1987 JDR MICRODEVICES 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


TERMS. Minimum order $10.00. For shipping and handing chide 5250 fos UPS 


Drū 


jared 5350 for UPS Аж, Orders over 1 Ib. and focesgn| orders musy тт 


addibonal stuppsne changes - please contact ous sae denariment tor the даты СА 
resscents mustincl de аккан sales Dn. AU merchandise Hg warranded ior 90 days 
unless otherwise staled. Paces are sutyect lo change without nokte Wei we o 
Speographscis errors. Vée neseree Ine regt io lea) калаи» iud To 
тате ітығыйасһн AH merchantse mbytet to prior shie 


responsible ісе 
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THE ша MICRODEVRZE5 LOGO IS А REGISTERED TRADEMARK OF JDA МІСПООЕУІСЕ JOA INSTRUMENTS AND JOR MICRODEVICES ARE TRADEMARKS OF JOH МК НОЕ bs 
ІВМ 15 А TRADEMARK OF INTERNATIONAL BUSINESS MACHINES. APPLE 15 A TRADEMARK ОҒ APPLE COMPUTER 


ә 


EGA CARD AND MONITOR NOW ONLY 5569! 


1400/ 8000 VOLTAGE 
€: 4.95 74147 2. 74500 - REBULATORS Т1066 


14433 14.95 д 74148 3 74502 : 745168 E TLO71 

4503 j | 74150 i 74503 | 745174 . ТО-220 CASE TLO72 

4511 у É 74151 | 74504 Е 745175  . 28051 .49 79051 59 71074 1 

4516 ; і 74153 . 74505 5 745188 1. 28081 .49 73087 59 Т1081 : MC1330 
4518 Е 74154 i 74508 i 745189 78127 .49 79127 .59 TL082 Е МС1350 
4522 қ 74155 { 74510 : 745195 78157 .4%6 7915Т .59 Т1084 р МС1372 
4526 . | 74157 74515 3 745196 2. LM301 І LM1414 
4527 : 74159 74530 4 745197 TO-3 CASE LM309K LM1458 
4528 р 74161 : 74532 745226 3. 7805K 1.59 7905К 1.69 LM311 ( LM1488 
4529 Ё 74163 : 74837 1 745240 : 7812K 1.39 7912K 1.49 LM311H : LM1489 
4532 | 3 74164 à 74538 2 745241 . Ji LM317K Е LM1496 
4538 } 74165 : 74574 . 745244 : TO-93 CASE LM317T Е LM1812 
4541 ; й 74166 ; 74585 745257 . 78105 .49 79105 .69 LM318 à LM1889 
4553 | І 74175 2 74586 748253 . 78112 .44 79112 1.49 LM319 ULN2003 
4585 Е 74177 : 745112 й 745258 Р LM320 8607900 XR2206 
4702 к T 74178 y 745124 . 745280 OTHER VOLTAGE REGS LM322 1.95 XR2211 
74CO0 . 74181 і 745138 745287 LM323K БУ ЗА ТОЗ 4.79 LM323K 4.79 XR2240 
74С14 . . 74182 745140 745288 1. LM338K Adj 5A TO-3 6.95 LM324 .49 MPQ2907 


74C74 Е Р 74184 . 745151 : 748299 - 78Н12К 12У 5А ТОЗ 8.95 LM331 3.95 LM2917 
74C83 Е = 74191 745153 . 745373 Е Е LM334 1.19 CA3046 


74С85 ; 5 74192 . 745157 . 745374 1. LM335 1.79 CA3081 

74C95 : ; 74194 Е 745158 745471 | ИМ336 1.75 СА3082 

74С150 74196 745161 745571 2. IC SOCKETS LM337K 3.95  CA3086 

74С151 2. : 74197 А 1-99 100+ LM338K 6.95 САЗ089 

74C161 . l 74199 В РІМ ESO LM339 .59 САЗ130Е 

74C163 . . 74221 РІМ 11. LM340 see7800 СА3146 

74С164 1. Я 74246 3 DATA ACO PIN 12 f LM350T 4.60 CA3160 

74C192 1. . 74247 . РІМ 15 , LF353 . MC3470 

74C193 1. . 74248 АрС0800 15.55 8726 РІМ -18 LF356 - MC3480 

74C221 . 74249 : АОС0804 3.49 8т28 ; РІМ 415 . LF357 ; MC3487 

74C240 1. : 74251 . АрС0809 4.49 8T95 { РІМ 20 . LM358 . LM3900 

74C244 1. . 74265 АОС0816 14.95 8Т96 . PIN 22 . LM380 ‘ LM3909 

74C374 1. 74273 ADCO817 9.95 8T97 Ё РІМ 30 . LM383 LM39 11 

74C905 10. К 74278 : ADCO831 8.95 8T98 Е РІМ 1.95 1. LM386 Е LM3914 

74C911 8. . 74367 - DACO800 4.49 DM8131 Е ST=SOLDERTAIL LM393 . МС4024 

74С917 74368 DACO806 1.95 DP8304 : PIN 59 . LM394H MC4044 

74C922 Б 9368 DACOB08 2.05 058833 А РІМ .69 TL494 E RC4136 

74С923 4.95 9602 t DAC1020 8.25 DS8835 к РІМ .69 3 TL497 " RC4558 

74C926 7.95 9637 . DAC1022 5.95 DS8836 à PIN 99 . МЕ555 ; LM13600 
B0C97 .95 96502 МС140818 2.95 058837 А РІМ 109 . МЕ556 : 75107 
PIN 1.39 NE558 P 75110 
PIN 1.49 NE564 75150 
PIN 1.69 1. LM565 : 75154 
EDGECARD CONNECTORS 36 PIN CENTRONICS INTERSIL ceto IINE C NEC 
WW-WIREWRAP LM567 75189 
100 PIN ST S-100 .125 395 MALE ICL7106 9.95 РІМ ZIF 4.95 CALL NE570 75451 
100 PIN WW 5-100 .125 IDCEN36 RIBBON CABLE 6.86 ІСІ 7107 12.35 PIN ZIF 5.95 CALL МЕ590 В 75452 
PIN ST ІВМ PC .100 1. CEN36 SDLDER CUP 4.95 ICL7660 2.35 PIN ZIF 6.95 CALL NE592 75453 
PIN ST APPLE .100 FEMALE ICL8038 495 PIN ZIF 9.95 CALL LM710 75477 
PIN ST STD .156 IDCENI&/F RIBBON CABLE 7.85 ІСМ7207А 5.95 ?ІҒ-ТЕХТЮОІ. LM723 75492 

PIN WW STD .156 CENM36PC  RTANGLE PC MOUNT 4.95 ICM7208 15.95 (ZERO INSERTION FORCE) 


DIP CONNECTORS DIODES/ OPTO/ TRANSISTORS. 


а-а-а аа 4М26 
DESCRIPTION ORDER BY PT TA ee : 4М27 


4N28 


HIGH RELIABILITY TOOLED 4N33 
SARTO | acars [а | эз [| | so aN 

HIGH RELIABILITY TOOLED is ae OS eae a : MCT-2 
WW ІС SOCKETS 


MCT-6 


2N4401 
2N4402 
2N4403 
2N6045 
TIP31 


2.10 j TiL-111 
COMPONENT CARRIES ! 2М3906 
(DIP HEADERS) | mma d d m | 


RIBBON CABLE 
DIP PLUGS (IDC) 


LED DISPLAYS 


DESCRIPTION oroen sy | ____conracrs || ОШ. 4 FND-357(359) СОМ CATHODE . 
ЕСЕ = FND-500(503) СОМ CATHODE . 
| MALE | DBxxP | 1.25 | 1.25 | 1.80. md. ат »- FND-507{510) СОМ ANODE 


SDLDER CUP А E i MAN-72 COM ANODE 2 ©З 
| FEMALE | DBxxS | .95 | 1.15 | 1.50 | 1.50 | 2.35 | 4.32 та | А z MAN-74 COM CATHODE . 
RIGHT ANGLE | МАЕ | DBxxPR | 1.20/1.49| — | 1.95 | 2.65 | " MAN-8940 COM CATHODE . 1.98 


PC SOLDER TIL-313 COM CATHODE . AB 


| має T MEUS | Бвикрилу | 1.69 2.56) — (зва во THL-311 4x7 HEXW/LOGIC .270" 9.95 
IDC 
DIFFUSED LEDS ә 


JUMBO RED T134 

JUMBO GREEN Т1% 

JUMBO YELLOW T134 

ORDERING INSTRUCTIONS: INSERT THE NUMBER OF CONTACTS IN THE POSITION MOUNTING HDW T17; 
MARKED “хх” OF THE "ORDER BY” PART NUMBER LISTED. MINIRED T1 


EXAMPLE: A 15 PIN RIGHT ANGLE MALE PC SOLDER WOULD BE DBISPR. 


MOUNTING HARDWARE $1.00 SWITCHES 


SPDT MINI-TOGGLE ON-ON 
ОРОТ MINI-TOGGLE ON-ON 
IDC CONNECTORS UMS “ныс: сосн oe DPDT  MINI-TOGGLE ON.OFF-ON 
: қ al SPST MINI-PUSHBUTTON N О. 
Peers жеткеннен SPST MINI-PUSHBUTTON М.С. 
10 | 20 | 26 | 34 | 40 | 50 | BCD OUTPUT 10 POSITION 6 PIN DIP 
SOLDER HEADER | IDHxxS | .82 | 1.29 | 1.68 |2.20 |2.58 [3.24 | T jEr 
[ —.. WWHEADER — [ipHxxW |156 |2.98 |3.84 [4.50 |5.28 | d POSITION — .88 — 7 POSITION 
| | RIGHTANGLEWW HEADER | IDHxxWR — |2.05 [3.28 | S POSITION 50 8 POSITION 
[| RIBBON HEADER SOCKET — | 105хх |79] 99. . 5 6 POSTION 90  J0POSITION 1.26 
|. . .RIBBONHEADER | 10Мхх _ | -- [5.50 | иш е 
RIBBON ЕССЕ CARD | ea 
FOR ORDERING INSTRUC TIONS SEE D-SUBMINIATURE ABOVE 


1 just wanted to thank you for providing excellent 


HARD TO FIND SHORTING producus : servi ceandsupport, [recently purchased 
"SHAPABLE" HEADERS BLOCKS | aPC-XT compatiblesystemand find it tobeaquality 


| 49 
CAN BE SNAPPED APART TO GOLD * product. 1 found your price tabe competi tve and your | | 20 | 36 | 320 i #60 | 550 | 
MAKE ANY SIZE HEADER, CONTACTS | technical assist. order department and customer | 45 | 400 | 75 | 685 | 
ыы ре гана SPACED | service outstanding. І look forward to doing 


AT 1" 
her Hbc Ep e CENTERS business wi thyou inthe future and have recommended 


a EMIT a rr 5/$1.00 — you Lo many of my friends ànd customers. EE EE ME MACMEF3S 
Todd Wagner 
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FOR ІВМ W/ 


шм: 2400в MODEM 519995 


PAGE WIRE WRAP WIRE WIRE WRAP PROTOTYPE CARDS 
PRECUT ASSORTMENT FR-4 EPOXY GLASS LAMINATE 
IN ASSORTED COLORS 527.50 WITH GOLD-PLATED EDGE-CARD FINGERS 
100ea: 5.5", vay Mite 7.0" 
250on: 2.5", *, 5. о" 
500ea: 3.0", 2. ze 4.0" 
SPOOLS 
100 feet $4.30 250 feet $7.25 
500 feet $13.25 1000 feet $21.95 
Please specify color: 
Blue, Black, Yellow or Red 


12008 MODEM $9995 


BARGAIN HUNTERS CORNER 
NEW FROM RIM ELECTRONICS 


NICKEL 
EXPRESS "0995 


PC/XT SPEED UP KIT 


IBM-PR2 


EXTENDER GARDS ІВМ 


-PC BOTH CAROS HAVE SILK SCREENEO LEGENDS 
n AT со. = AND INCLUDES MOUNTING BRACKET 
x INCREASE THE SPEED OF YOUR PC BY 67% OR MORE! Р . IBM-PR1 WITH +5V AND GROUND PLANE .... 527.95 
IBM-PR2 AS ABOVE WITH DECODING LAYOUT $29.95 


x SIMPLE NO-SLOT INSTALLATION 


x SOFTWARE OR HARDWARE SPEED SELECTION 6-1 00 

x 8 MHz V20 PROCESSOR & SOFTWARE INCLUDED И м ee 
x SELECT FOR 3 TURBO FREQUENCIES P100-C2 HORIZONTALBUS .............. $2180 
x EXTERNAL RESET SWITCH VERTICAL BUS .............. | 


| х OPTIONAL 8088 8 MHz PROCESSOR AVAILABLE VST GU 4 БІМСІЕ FOIL PADS PER HOLE ...... 


| Certain вагіу PCs may not run at В Mite-these machines may be switched to one of the slower speeds: APPLE 
| 6.66 МН>=40% 7.37 MHr-5596 8.0 MHr=67% 
| РБОО-1 BARE - NO FOIL PADS ........... $15.15 
P500-3 HORIZONTAL BUS .............. $22.75 
P500-4 SINGLE FOIL PADS PER HOLE ,..... $21.80 


SPECIAL ENDS 7/31/87 
SOCKET-WRAP 1.0.'м 


* SLIPS OVER WIRE WRAP PINS 


FOR APPLE Па AUX SLOT ......... 


- FRAME STYLE 
TRANSFORMERS 


SWITCHING POWER SUPPLIES 


14 IDWRAP 14 10 

16 (ОУУНАР 16 10 

18 IDWRAP 18 5 1.95 
5 
5 
5 


“ IDENTIFIES PIN NUMBERS ON WRAP 3 
SIDE OF BOARD 12.6V AC CT 2 AMP 5.95 Р8-ІВМ $69.95 WI. ы--- ` 

+ CAN WRITE ON PLASTIC; SUCH AS IC Я | 12.6V AC CT 4 AMP 785 “ FOR IBM PC-XTCOMPATIBLE == 

РІМ5 PART# PCK. OF PRICE 12.6V AC CT 8 АМР 10.85 + 135 WATTS | EE 
8 IDWRAP 08 10 1.95 25.2У AC CT 2 AMP 7.95 * 45V @ 15A, +124 @ 4.2А 


-5V @ БА, -12V @ .5A 
* ONE YEAR WARRANTY 
Р5-ІВМ/150 we 


P§-IBM-150 $79.95 


+ FOR IBM PC-XTCOMPATIBLE 

* 150 WATTS 

z *12V (0 5.2A, «5V (0 16А 
-12V @ .5A, -5V (2.5A 

* ONE YEAR WARRANTY 


25 PIN D-SUB em 


GENDER | 
CHANGERS ^ geet 
$7.95 


DATARASE EPROM ERASER — $34.95 


20 IDWRAP 20 
22 IDWRAP 22 
24 IDWRAP 24 
28 IDWRAP 28 
40 IDWRAP 40 5 ‚95 
PLEASE ORDER BY NUMBER OF 
PACKAGES (РСК. ОҒ) 


л 
- =à 

М 

[I] 


CAPACITORS 


PS-130 


* ERASES 21М 10 MINUTES ы 
TANTALUM * COMPACT-NO DRAWER P$-130 588.85 
15У * THIN METAL SHUTTER * 130 WATTS 


* SWITCH ON REAR 
* FOR USE IN OTHER IBM 
TYPE MACHINES 
* 80 DAY WARRANTY 


Р5-А 548.05 


* USE TO POWER APPLE TYPE 
SYSTEMS, 79.5 WATTS 

v +5V (0 7A, «12V (0 ЗА 
-5V @ .5A, -12V @ .5A 

* APPLE POWER CONNECTOR 


PREVENTS UV LIGHT 
FROM ESCAPING 


V4 WATT RESISTORS 


5% CARBON FILM ALL STANDARD VALUES 


FROM 1 OHM TO 10 (MEG. онм 
10 PCS samevalue .05 00 PCS sate value .02 
SOPCS samevalue .025 1000 PCS same value .015 


RESISTOR NETWORKS 


SIP О PIN 9 RESISTOR .69 ч 
03 etl ris 50V .18 БІР E PIN 7 RESISTOR 89 oi UL сены | 
t 50V 115 4724 — 50V . DIP 16 FIN S RESISTOR Ve "БУ @7А, 12У @ ЗА 

DIP 16 PIN 15 RESISTOR 1.09 -12V @ 250ma, -5V @ 300та 


DIP — 14 PIN 7RESISTOR .99 
DIP 14 PIN 


E ELECTROLYTIC 
UT. 25V .14 141 > оу M 


13 RESISTOR 


BOOKS sy STEVE CIARCIA MUFFIN FANS 


22 35V 115 10 50V 36 

47 50V .15 22 16V 134 Bui p VelinoOWN 3.15“ SQ 14.95 3.63" 50 14.85 
ia ov s 2 юу ч SPECIALS ON BYPASS CAPACITORS M ЕЕЕ 218" SQUARE 16.55 

100 16V .18 220 25V .30 .01/Л CERAMIC DISC 100/85.00 | CIRCUIT CELLAR VOL 7 $17.95 6 LINE CORDS 

220 35V .20 470 50V .50 .01 Л MONOLITHIC 100/510.00 CIRCUIT CELLAR VOL 2 $18.95 2 conductor .39 З conductor .99 
470 25V .30 1000 16V 80 1 ut CERAMIC DISC 100/56.50 IT CE R VOL 3 $18.95 3 conductor w/female socket 1.49 

16V  .70 2200 16у 7 Ы P La $18.95 
16V 12 1 uA MONOLITHIC 100/512.50 в EMI FILTER $4.95 


LITHIUM BATTERY 


AS USED IN CLOCK CIRCUITS 


2 VOLUME SET 
IC MASTER 


THE INDUSTRY STANDARD 


$129.95 


visit our retail store located at 1256 S. Bascom Ave. in San Jose, (408) 947-8881 


DR МІ PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
СТО evices Mose — КЕ мы shipping and handling include 5250 for UPS 

Ground and 53.50 for U riers over 1 tb. and tocrign orders may requie 

110 Knowles Drive, Los Gatos, CA 95030 sional ning charges please coriactou sales departmani lor iheamount CA 

MS ~ Toll Free 800-538-5000 * (408) 866-6200 unless otherwise stated. Prices are subject lo change without notice. We are nol 
i^ responsible lor typographical errors. We reserve Ihe nghi to шті quantities amd bo 


> Pg FAX (408) 378-8927 * Telex 171-110 аши marl. A mercure шоке O o te 
ZA NUES COPYRIGHT 1987 JDR MICRODEVICES Inquiry M7 


i 
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BIN DEMG 
POSTS 


DISTRIBUTION TERMINAL 
STRIP(S pons) rape 
SS 


3 VOLT BATTERY 82.95 
BATTERY HOLDER 81.49 


a X 


uU 
tds 


EGA CARD AND MONITOR NOW ONLY 5569! 


CRT MONITORS FOR ALL APPLICATIONS 


DISK DRIVES 
FOR APPLE COMPUTERS 


AP-150 
$99.95 


* 4% HT, DIRECT DRIVE 
* 100% APPLE COMPATIBLE 
* SIX MONTH WARRANTY 


$129.95 


* FULL HT SHUGART MECHANISM 
* DIRECTREPLACEMENT FOR APPLE 


* SIXMONTH WARRANTY 


ое 
үт ee 


МАб535 
$249.95 


* 3,5" ADD-ON DISK DRIVE 
* 100% MACINTOSH COMPATABLE 
+ DOUBLE SIDED 800K ВҮТЕ $ТОВАСЕ 
* HIGH RELIABILITY DR 
HAS AUTO-EJECT MECHANISM 
* FULL ONE YEAR WARRANTY 


AD-3C 
$139.95 


a 100% APPLE Пс COMPATIBLE, 
READY TO PLUG IN, W/ SHIELDED 
LAR BLE & MOLDED 19 PIN 
CONNECTOR 
* FAST, RELIABLE SLIMLINE DIRECT 
DRIVE 


* SIX MONTH WARRANTY 


DISK DRIVE ACCESSORIES 


FDD CONTROLLER CARD 549.95 
с ADAPTOR CABLE $19.95 
ADAPTS ST ANDARD APPLE DRIVES 
FOR USE WITH APPLE Пс 


KB-1000 $79.95 


CASE WITH KEYBOARD 
FOR APPLE TYPE MOTHERBOARD 


« USER DEFINED FUNCTION KEYS 
» NUMERIC KEYPAD W/ CURSOR CONTROL 
« CAPS LOCK * AUTO-REPEAT 


KEYBOARD-AP $49.95 


* REPLACEMENT FOR APPLE ТІ KEYBOARD 

• CAPS LOCK KEY, AUTO-REPEAT 

* ONE KEY ENTRY OF BASIC OR CP/M 
COMMANDS 


JOYSTICK сео $19.95 


* БЕТ Х-Ү AXIS FOR AUTO CENTER OR 
FREE MOVEMENT 

* FIRE BUTTON FOR USE WITH GAME 
SOFTWARE 

• ATTRACTIVE, SOLID, PLASTIC CASE 

ғ INCLUDES ADAPTOR CABLE FOR IBM, 
APPLE Ul, Пе, ІІ с. ATARI & VIC 20/64 


POWER STRIP $12.95 
• UL APPROVED 
* 15A CIRCUIT BREAKER 


CALL FOR VOLUME QUOTES 


EGA MONITOR 
EGA & CGA COMPATIBLE 
SCANNING FREQUENCIES: 

15.75 / 21.85 KHz 
RES: 640 x 200 / 350 
Simm DOT PITCH. 25 MHz 
16 COLORS OUT OF 6 

" BLACK MATRIX SCREEN 


$399.95 


CASPER 
RGB MONITOR 


* COLOR/GREEN/AMBER 
SWITCH ON REAR 

* DIGITAL RGB-IBM COMPATIBLE 

* 14" NON-GLARE SCREEN 

* pris Aat 640H x 240V 

+ .39mm DOT PITCH 

* CABLE FOR IBM PC INCLUDED 


$299.95 
TILT 8 SWIVEL MONITOR STAND 51225 


SWIVEL BASE 


EE CM TET ME CARDS 


EPROM PROGRAMMER 


* DUPLICATE OR BURN ANY 
27xx SERIES EPROM 
{2716 TO 27128) 

+ MENU.DRIVEN SOFTWARE 

е HIGH SPEED WRITE ALGO- 


RITHM 
RP-525 550% 


MOLDED INTERFACE CABLES 


6 ҒООТ, 100% SHIELDED, MEETS FCC 


(> 
t 


IBM PARALLEL PRINTER CABLE 
CENTRONICS (MALE TO FEMALE) 
CENTRONICS (MALE TO MALE) 
MODEM CABLE (FOR IBM) 


RS232 SERIAL (MALE TO FEMALE) 
RS232 SERIAL (MALE TO MALE) 
KEYBOARD EXTENDER (COILED] 
APPLE Il JOYSTICK EXTENDER 


SWITCH BOXES 


ALL LINES SWITCHED, GOLD PLATED 
CONNECTORS, QUALITY SWITCHES 


2 WAY $39.95 
* CONNECTS 2 PRINTERS TO 1 
COMPUTER OR VICE VERSA 
AB-P (CENTRONICS PARALLEL) 
AB-S акаа Send 


3 WAY $99.95 


“ CONNECTS 3 PRINTERS ТО 1 
COMPUTER QR VICE VERSA 
SWITCH-3F (CENTAONICS PARALLEL) 

sw ITCH- 35 (85432 SERIAL) 


FOR APPLE OR ІВМ 
INCLUDES ASCII PRO-EZ SOFTWARE 
* FCC APPROVED 
* BELL SYSTEMS 103 COMPATIBLE 
* INCLUDES AC ADAPTOR 
* AUTO-DIAL А * DIRECT CONNECT 


CABLE FOR APPLE llc $14.95 


18K RAMCARD 


» FULL 2 YEAR WARRANTY 

a EXPAND YOUR 48K MACHINE 
TO A FULL MRK OF MEMORY 

+ CAN BE USED IN PLACE OF 
THE APPLE LANGUAGE CARO 


RAM-CARD 3995 


ki 


IC TEST CARO 


* QUICKLY TESTS MANY 
COMMON ICs 

* DISPLAYS PASS OR FAIL 

* TEST 4000 & 74HC SERIES 
CMOS. 7400, 74LS. 74L, 


IC-TESTER 12995 


C. ITOH ВІТЕМАН I! PRINTER 


1 


* uem CPS DRAFT, 32 CPS МА 

*9x9 DOT MATRIX 

* SUPPORTS EID DIN аца rcs 

« FRICTION AND PIN FE 

* VARIABLE LINE SPACING AND PITCH 


$219.95 


ІВМ PRINTER CABLE 


REPLACEMENT RIBBON CARTRIOGE e қ 


NASHUA DISKETTES 


NASHUA DISKETTES WERE JUDGED TO HAVE 
THE HIGHEST POLISH AND RECDADED 
AMPLITUDE OF ANY DISKETTES TESTED 
(COMPARING FLOPPY DISKS, BYTE 9/84) 


N-MD7D 05/00 5%: SOFT $9.90 
М-МО2Е DS/QUADS':" SOFT $19.95 
N-MD2H  DS/HOS';"FORAT $24.95 
N-FD1 55/00 8” SOFT $27.95 
N-FD2D DS/DD В“ SOFT $34.95 


BULK DISKETTE SALE 


514" SOFT SECTOR, DS/DD 
W/TYVEC SLEEVES & HUB RINGS 


$990 696. 996. 


BOXOF1U BULKQTYSO BULKQTY250 


DISKETTE FILES 


5%” DISKFILE 397" DISKFILE 
HOLDS 70 HOLDS 40 
$8.95 59.85 


1. 


COPYRIGHT 1987 ЛОН MICRODEVICES 


* IBM ee m 
* 12" NON-GLARE AMBER. 

LOW DISTORTION SCREEN 
* RESOLUTION: 720H x 350V 
* ATTRACTIVE CASE WITH 


* ONE YEAR WARRANTY 


$119.95 
WITH POWER GENTER 53995 


FORTRONIGS 
ONOCHROME 


* IBM К TTL INPUT 

* 12" МОМ-СІ АНЕ SCREEN 

* VERY HIGH RESOLUTION: 
1100 LINES (CENTER] 

* 25 MHz BANDWIDTH 

* CABLE FOR IBM PC INCLUDED 


AMBER OR BREEN AVAILABLE 


$99.95 


SS Seagate 


97/4” HARD DISK DRIVES 


5Т-225 HALF HT 20MB 65ms 5275 
ST-238 HALF HT 30MB 65ms (Н) 5299 
ST-251 HALF HT 40MB 40ms 5599 
ST-277 HALF HT 60MB 40ms (ALL) CALL 
ST-4038 FULL HT 30MB 40ms 5559 
ST-4096 FULL HT 80MB 28ms 51195 


V» HEIGHT FLOPPY DISK DRIVES 


5'4" TEAC ҒО-55Н 05/00 $109.95 
5%" TEAC FD-55F 0S/QUAD $124.95 
514" TEAC FD-55GFV DS/HD $154.95 
514" MITSUBISHI DS/HD $129.95 
3/2" TOSHIBA КІТ DS/DO $149.95 


KIT INCLUDES MOUNTING HARDWARE TO 
FIT 5'&" & FACEPLATES FOR AT & XT 


DISK DRIVE ACCESSORIES 


TEAC SPECIFICATION MANUAL 95.00 
TEAC MAINTENANCE MANUAL $25.00 
ya HT MNTG HARDWARE FORIBM $2.95 
MOUNTING RAILS FOR IBM AT 34.95 
"Y" POWER CABLE FOR 574" FDDs $2,95 
5'A" FDD POWER CONNECTORS 81.19 


DISK DRIVE ENCLOSURES 
WITH POWER SUPPLIES 


CAB-28¥5 DUAL SLIMLINE 5'4" $4985 
CAS-1FHS FULL HT 51%" 58085 
CAB-2$48 DUAL SLIMLINE 8” 520985 
CAB-2FH@ OUALFULLHT8” 3521985 


BUILD STEVE CIARCIA'S 


INTELLIGENT 


EPROM PROGRAMMER 


AS SEENIN BYTE, OCT. 86 

* STAND-ALONE OR RS-232 SERIAL 
OPERATION 

х MENU SELECTABLE EPROM TYPES— 
NO CONFIGURATION JUMPERS 

* PROGRAMS ALL 5V 27ХХХ EPROMS 
FROM 2716 TO 27512 

* READ, COPY OR VERIFY EPROM 

* UPLOAD/DOWNLOAD INTEL HEX FILES 

* PROGRAMMER DRIVER USER 
MODIFIABLE 


ONLY$199 


KIT INCLUDES PCB AND ALL 
COMPONENTS EXCEPT CASE & 
POWER SUPPLY 


Inquiry 147 


EGA CARD AND MONITOR NOW ONLY 5569! 


QUALITY IBM COMPATIBLE PRICE 


FROM MODULAR CIRCUIT qt aei Y 


TURBO 4.77 / 8 MHz $129.95 
JDR PART # MCT-TURBO 


* 4.77 OR 8 MHz OPERATION WITH 8088-2 
& OPTIONAL 8087-2 CO-PROCESSOR 

* DYNAMICALLY ADJUSTS SPEED DURING 
DISKETTE OPERATION FOR MAXIMUM 
THROUGHPUT AND RELIABILIT Y 

* CHOICE OF NORMAL / TURBO MODE OR 
SOFTWARE SELECT PROCESSOR SPEED 


STANDARD 4.77 MHz $109.95 
ШОВ PART #: MCT-XTMB 


* 8088 CPU, OPTIONAL 8087 CO-PROCESSOR 

* 8 EXPANSION SLOTS 

* EXPANDABLE TO 640K ON-BOARD 
MEMORY (OK RAM INSTALLED) 

* ALL ICs SOCKETED-HIGHEST QUALITY PCB 

x ACCEPTS 2764 OR 27128 ROMS 


BOTH WITH FREE MCT BIOS! 


FARADAY 
FDD CONTROLLER 


JDR PART #: FAR-FDD 


* SUPPORTS UP TO 4 INTERNALLY 
MOUNTED FDDs 

* IBM COMPATIBLE, INTERFACES TO 
360K OR 720K USING DOS 3.20 

* INCLUDES CABLE FOR 2 DISK DRIVES | 


IBM COMPATIBLE 
FLOPPY DISK DRIVE 


JDA PART Ж: FDD-360 


GOOD QUALITY DRIVES 
BY MAJOR MANUF ACTURERS SUCH AS 
QUME, TANDON & CDC 


“БО” HALF HEIGHT S/DD 
« 380K STORAGE CAPACITY  * . 48 TPI 


BUILD YOUR OWN 256K 
XT COMPATIBLE SYSTEM 


KT MOTHERBOARD — 51099: 
PRO-BIDS (А $20 VALUE) FREEI 
256K RAM $2555 
130 WATT POWER SUPPLY *69% 
FLIP-TOP CASE 53485 
KEY ЕЙІШІС "KEYBOARD 54955 
380K DRIVE 58862 
FARADAY CONTROLLER 25249 
MONOCHROME ADAPTOR 54895 
FORTRONICS MONITOR 5995 


TOTAL: 9536.15 


IBM STYLE 
COMPUTER CASE 


AW ATTRACTIVE STEEL CASE WITH 
А HINGED LID. FITS THE POPULAR РСУХТ 
COMPATIBLE MOTHERBOARDS 


* SWITCH CUT-OUT ON SIDE FOR PC/XT 
STYLE POWER SUPPLY 

* CUT-OUT FOR 8 EXPANSION SLOTS 

* ALL HARDWARE INCLUDED 


$34.95 


SLIDE TYPE CASE $39.95 


IBM COMPATIBLE KEYBOARDS 
MCT-5150 


$59.95 

a "$150" STYLE KEYBOARD 

a FULLY IBM COMPATIBLE 

« LED STATUS INDICATORS FOR CAPS & 
NUMBER LOCK 

* LARGE, EASY TO REACH SHIFT А 
RETURN KEYS 

« B3 KEY TYPEWRITER LAYOUT 


MGT-5151 $79.95 


* REPLACEMENT ж. KEY TRONI " 
KB-5151 KEYBOARD 
‚ * SEPARATE CURSOR & NUMERIC KEYPAD 
e CAPS LOCK & NUMBER LOCK 
INDICATORS 
• tMPRDVED KEYBOARD LAYOUT 


: МОТ-5060 $59.95 


* IBM AT STYLE LAYOUT 

* SOFTWARE AUTOSENSE FOR XT OR AT 
COMPATIBLES 

* EXTRA LARGE SHIFT & RETURN KEYS 

* LED INDICATORS FOR SCROLL. CAPS & 
NUMBER LOCK 

* AUTO REPEAT FEATURE 


. MCT-5339 $89.95 


+ IBM ENHANCED STYLE LAYOUT 
« SOFTWARE AUTOSENSE FOR XT OR AT 
COMPATIBLES 
* 12 FUNCTION KEYS 
| * EXTRA LARGE SHIFT & RETURN KEYS 
| * LED INDICATORS FOR SCROLL, CAPS & 
NUMBER LOCK 
* AUTO REPEAT FEATURE 
* SEPARATE CURSORPAD 


MCT PRODUCTS CARRY A ONE YEAR WARRANTY 


EASYDATA MODEMS 


All models feature auto-dial/answer/redial on busy, Hayes compatible, power up self 
test, touchtone or pulse dialing, built-in speaker, PC Talk ill Communications 


software, Bell Systems 103 & 212A full or half duplex and тоге. 
INTERNAL ені 
EASYDATA-12H $99.95 


1200 BAUD HALF CARD 


EASYDATA-12B — $119.95 


1200 BAUD 10" CARD 


EASYDATA-24B $199.95 


2400 BAUD FULL CARD 


EXTERNAL 


NO SOFTWARE INCLUDED 


EASYDATA-12D 9119.95 
1200 BAUD 
EASYDATA-240 — $219.95 
2400 BAUD 


DISPLAY CARDS 


FROM MODULAR CIRCUIT TECHNOLOGY 


MCT-EGA $179.95 


100% IBM COMPATIBLE, PASSES IBM EGA DIAGNOSTICS 


* COMPATIBLE WITH IBM EGA, COLOR GRAPHICS m o 7 мыт 
AND MONOCHROME ADAPTORS AN RS] 
+ TRIPLE SCANNING FREQUENCY FOR DISPLAY К 
ON EGA, STANDARD RGB OR HIGH RES- 
OLUTION MONOCHROME MONITOR 
* FULL 256K OF VIDEO RAM ALLOWS 640 x 350 
PIXELS IN 16 OF 64 COLORS 
* LIGHT PEN INTERFACE 


MCT-CG 


COMPATIBLE WITH IBM COLOR GRAPHICS STANDARD - 

* SHORT SLOT CARD USES VLSI CHIPS TO 

INSURE RELIABILITY 
* SUPPORTS RGB, COMPOSITE MONOCHROME 

& COLOR AND AN RF MODULATOR OUTPUT 
* 320 x 200 COLOR GRAPHICS MODE 
* 640 x 200 MONOGRAPHICS MODE 
* LIGHT PEN INTERFACE 


MCT-MGP 


COMPATIBLE WITH ІВМ MONOCHROME AND HERCULES GRAPHICS 5 TANDARDS 


* SHORT SLOT CARD USES VLSI CHIPS TO 
INSURE RELIABILITY 

* PARALLEL PRINTER PORT, CONFIGURABLE AS 
LPT1 DRLPT2 

* 720 x 348 GRAPHICS MODE 

* LOTUS COMPATIBLE 

* CAN RUN WITH COLOR GRAPHICS CARD IN 
THE SAME SYSTEM 


MCT-MG 


COMPATIBLE WITH IBM MONOCHROME AND HERCULES GRAPHICS STANDARDS 


* SERIAL PORT OPTION 

* PARALLEL PRINTER PORT 

* 720x 348 GRAPHICS MODE 

* 80x 25 TEXT MODE 

* LOTUS COMPATIBLE 

* SELECTABLE TO RUN ALONG WITH COLOR 
GRAPHICS CARD IN THE SAME SYSTEM 


MG-SERIALoP TIONAL SERIAL Port 91985 


MCT-MONO 


ANOTHER FANTASTIC VALUE FROM JDR! 


“ІВМ COMPATIBLE TTLINPUT * 720 x 348 PIXEL DISPLAY 
PLEASE NOTE; THIS CARD WILL NOT RUN LOTUS GRAPHICS 
AND DOES NOT INCLUDE А PARALLEL PORT 


EPROM PROGRAMMERS 


FROM MODULAR CIRCUIT TECHNOLOGY 


MCT-EPROM $129.95 


PROGRAMS 27 xx АМО 27ххх SERIES EPROMS UP ТО 27512 


* SUPPROTS VARIOUS MANUFACTURERS 
FORMATSWITH 12.5, 21 AND 25 VOLT 
PROGRAMMIMG 

* MENU-DRIVEN SOFTWARE ALLOWS 
EASY MANIPULATION OF DATA FILES 

ж SPLIT OR COMBINE THE CONTENTS OF 
SEVERAL EPROMS OF DIFFERENT SIZES 

* READ, WRITE, COPY, ERASE CHECK AND 
VERIF Y WITH EASY ONE KEY SELECTION 


| * INCLUDES SOFTWARE FOR STANDARD 


HEX AND INTEL HEX FORMATS 


A GANG PROGRAMMER 518955 
| 10 GANG PROGRAMMER 529985 


COPYRIGHT 1987 JDR MICRODEVICES 


1200в monem $9995 
MULTIFUNCTION CARDS 


FROM MODULAR CIRCUIT TECHNOLOGY 


MCT-MF $79.95 


ALL THE FEATURES OFAST' S SIX PACK PLUS AT HALF THE PRICE! 


* 0-348K DYNAMIC RAM USING 41645 

* INCLUDES SERIAL PORT, PARALLEL PRINTER 
PORT, GAME CONTROLLER PORT AND 
CLOCK/CALENDAR 

« SOFTWARE FOR A RAMDISK, PRINT SPOOLER 
AND CLOCK/CALENDAR 


MCT-ATMF 


ADDS UP TO 3 MB OF 1 BIT RAM TO THE AT 
* USER EXPANDABLE TO 1.5 MB OF ON-BOARD 
MEMORY (NO MEMORY INSTALLED) 
* FLEXIBLE ADDRESS CONFIGURATION 
* INCLUDES SERIAL PORT. PARALLEL PORT 
* OPTIONAL PIGGYBACK BOARD PERMITS 
EXPANSION TO З MB 


ATMF-SERIAL 2nd SERIAL РОАТ 5249 d 
MCT-ATMF-MC 52895 


PIGGYBACK BOARD (ZERO K INSTALLED) 


MCT-MIO 


A PERFECT COMPANION FOR QUA МО E 
+ 2 DRIVE FLOPPY DISK CONTROLLER 
| « INCLUDES SERIAL PORT, PARALLEL PORT, 
GAME PORT AND CLOCK/CALENDAR 
WITH BATTERY BACK-UP 
* SOFTWARE FOR A RAMDISK, PRINT SPOOLER 
AND CLOCK/CALENDAR 


MID-SERIAL 2ndseRIALPoRT $1595 


MCT-IO 


USE WITH MCT-FH FOR A MINIMUM OF SLOTS USED 
* SERIAL PORT ADDRESSABLE A SCOM?1, COM2, іу 
COM3 OR СОМА 
* PARALLEL PRINTER PORT ADDRESSABLE AS 
LPT1 OT LPT2 (х378 OR х278) 
* CLOCK/CALENDAR WITH A 
BATTERY BACK-UP 


IO-SERIAL | = 2ndseRIALPORT 1953 


MGT-ATIO 


USE WTH MCT-ATFH FOR A MINIMUM OF SLOTS USE D 


* SERIAL PORT ADDRESSABLE A S COM1, COM2, 
СОМЗ OR СОМ4 

* PARALLEL PRINTER PORT ADDRESSABLE AS 
(РТА OR LPTB(x378 OR x278) 

« GAME PORT 

* USES 164 50SERIAL SUPPORT CHIPS FOR ың > тв. 
SPEED OPERATION IN AN AT 1%, 


а, ты Ы 
| ATIO-SERIAL гла SERIAL PORT T MN A 


FROM MODULAR CIRCUIT TECHNOLOGY 


MCT-RAM $69.95 


A CONTIGUOUS MEMORY SOLUTION FOR YOUR SHORT OR REGULAR SLOT 

* SHORT SLOT, LOW POWER PC COMPATIBLE 

DESIGN 
* CAN OFFER UP TO 576K OF ADDITIONAL 

MEMORY 
* USER SELECTABLE CONFIGURATION 

AMOUNTS OF 192, 384,512, 256 & 576K, 

USING COMBINATIONS OF 64 & 256K RAM 


MCT-ATRAM ^r im 


A POWEH USER'S DREAM, 4MB OF MEMORY FOR THE AT 
* USER EXPANDABLE TO 2MB OF ON-BOARD 
MEMORY | 
+ USES FULL 16 BIT PARITY CHECKED MEMORY, 
64K OR 256К DYNAMIC RAM 
« FLEXIBLE STARTING ADDRESS, ROUND OUT 


2 ПТ ШІ ; 
ДТ бш р bed 


Mo 
CONVENTIONAL MEMORY TO 640K & ADD at PO T 


. 
ы |! 
эыес. + 


EXTENDED MEMORY ABOVE 1MB 


MCT-ATRAM-MC 53085 


2MB PIGGYBACK BOARD (ZERO K INSTALLED) 


MCT-EMS $129.95 


2МВ OF LOTUS/INTEL/MICROSOFT COMPATIBLE MEMORY FOR THE XT 
* CONFORMS TO LOTUS/INTEL EMS 


th 
а эмы 4 


ж = г | 
USER EXPANDABLE TO 2 МВ ee же mm = жан =F edi 


* USES 64K OR 256K DYNAMIC RAM 
(NO MEMORY INSTALLED) 

+ USE AS EXPANDED OR CONVENTIONAL 
MEMORY, RAMDISK OR SPOOLER 

* SOFTWARE INCLUDES EMS DEVICE DRIVERS, 
PRINT SPOOLER AND RAMDISK 


MCT-ATEMS 


AT VERSION OF THE MCT-EMS 313995 


FOR IBM W/ 
SOFTWARE 


2400B MODEM 219995 


(9 Seagate 


HARD DISK SYSTEMS 
20 MB 30 MB 


$339 5399 


Systems include half height hard disk drive, hard disk drive controller, 
cables and instructions. Drives are pre-tested and warranted for one year. . 


A Seagate 40 MB AT DRIVE 


FAST 40ms ACCESS TIME 


DISK CONTROLLER CARDS 


FROM MODULAR CIRCUIT TECHNOLOGY 


MCT-FDC $34.95 


QUALITY DESIGN OFFERS 4 FLOPPY CONTROL IM A SINGLE SLOT 


* INTERFACES UPTO4FDDsTO AN IBM 
PC OR COMPATIBLE 

* INCLUDES CABLING FOR 2 INTERNAL 
DRIVES 

* USES STANDARD DB37 CONNECTOR 
FOR EXTERNAL DRIVES 

* SUPPORTS BOTH DS/DD AND 05/00 
WHEN USED W/ DOS 3.2 OR JFORMAT 


MCT-HDC 


HARD DISK CONTROL FOR WHAT OTHERS CHARGE FOR FLOPPY CONTROL 


+ IBM XT COMPATIBLE CONTROLLER 

SUPPORTS 16 DRIVESIZESINCLUDING 
| 5,10,20,30 & 40MB 

* OPTIONS INCLUDE THE ABILITY TO 
DIVIDE 1 LARGE DRIVE INTO 2 
SMALLER, LOGICAL DRIVES 

* INCLUDES CABLING FOR 1 INTERNAL 

DRIVE 


MGT-RLL $119.95 
GET UP TO 50% MORE STORAGE SPACE ON YOUR HARD DISK 
« INCREASES THE CAPACITY OF PLATED 
* RLL2,7 ENCODING FOR MORE % 
RELIABLE STORAGE 
* TRANSFER RATE IS ALSO 50% FASTER; 

750K/sec vs 500K/sec NE Е 
e USE WITH ST-238 DRIVE TO ACHIEVE 

30- MB IN A HALF HEIGHT SLOT 

ST ARVED FOR SLOTS? SATISFY ІТ WITH THIS TIMELY DESIGN 

* INTERFACES UP TO 2 FDDs & 2 HDDs 
“ CABLING FOR 2 FDDs & 1 HDD 
« FLOPPY INTERFACE SUPPORTS BOTH 

DS/DD & DS/QD WHEN USED WITH 

DOS 3.2 OR JFORMAT 

SUPPORTED, INCLUDING 5, 10, 20, 30 & 
40MB 
“ CAN DIVIDE 1 LARGE DRIVE INTO 2 
SMALLER, LOGICAL DRIVES 
FLOPPY AND HARD DISK CON TROL IN A А TRUE AT DESIGN 


MEDIA DRIVES BY 50% 
MCT-FH $139.95 
п 
* ALL POPULAR HDD SIZES АНЕ 
* AT COMPATIBLE, CONTROL UP TO 2 


360K/720K OR 1.2MB FDDs AS WELL | 
AS 2 HDDs USING THE AT STANDARD 
CONTROL TABLES | v 
« SUPPORTS AT STYLE FRONT PANEL = ' 
LED TO INDICATE HD ACTIVITY Pa = = 
* 16 BIT BUSS PROVIDES RAPID DATA = 
TRANSFERS 
+ FULLY SUPPORTED BY АТ BIOS 


$: DR Mii d - 110 Knowles Drive, Los Gatos, CA 95030 
| СТО evices Той Free 800-538-5000 • (408) 866-6200 е FAX (408) 378-8927 • Telex 171-110 


THE JOR MICRODEVICES LOGO 15 A REGISTERED TRADEMARK OF JDA MKCRODEVICES. JDA INSTRUMENTS AND JOA MICRODEVICES ARE TRADEMARKS OF JOA MICRODEVICES 


Inquiry 148 


ІВМ І5 A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES. 


ВОМВ 


YOU CHOOSE THE BEST ARTICLE EACH MONTH 


BYTE's ongoing monitor box (BOMB) lets you rate each article you've read 
in BYTE as excellent, good, fair, or poor. Each month, you can mail in 
the BOMB card found at the back of the issue. We tally your votes, total 
the points, tell you who won, and award the two top-rated nonstaff authors 


ARTICLE/ PAGE ARTICLE AUTHOR(S) 
1 37  Microbytes .................. staff 
2 45 Whats Ме\+................. staff 
3 68 . Ask BYTE/Circuit Cellar 
КеейБаеК.................... Сіагсіа 
4 81 Book Кеуіемѕ................ Rogers, West, 
Kilov 
5 100 First Impressions: Тһе ІВМ 
PS/2 Сотриќегѕ.............. staff 
6 П6 Product Description: 
Microsofts New DOS......... White, 
Grehan 
7 129 Ciarcia’s Circuit Cellar: Build 
a Gray-Scale Video Digitizer, 
Past. Za ois aus cias ao Ciarcia 
8 143 Programming Project: 
А Contouring Subroutine. ..... Bourke 
9 155 Programming Insight: 
Polynomial Curve Fitter....... Hood 
10 161 68000 Machines: 
Atari 520ST Projects.......... Hunkler 
1 177 + Data Structures іп CAD 
Software .................... Pfortmiller 
187 Тһе CADcompiler............ Crooke 


$100 and $50, respectively. An additional $50 award for quality goes to the 
nonstaff author with the best average score (total points divided by the number 
of voters). If you prefer, you can use BIX as your method of voting. We 
welcome your participation. 


ARTICLE? PAGE ARTICLE AUTHOR(S) 

13 109 Computer-Aided Routing of 

Printed Circuit Boards........ Belter 
l4 209. TOGES услу тшк» рақты ыға Mayer 
15 217 CAD for Building Chips....... Trimberger, 

Rowson 
16 229 Beyond ТигВо................ Rash 
17 235 Turbo-Amiga ................ Block 
18 238 Pick of the Litter............. Murray, 
Pappas 

19 245 Four C Language Interpreters. . Unger 
20 250 Microsoft Windows Software 

Development Kit............. Hart, Hart 
21 256  Smalltalk/V Release 12....... Davis 
22 269^ -Aecqual ics erre x eere eis. Tello 
23 272  Zoomracks II................ Sperry 
24 281 Computing at Chaos Manor: 

Puttering with Yin and Yang. . .Pournelle 
25 297 According to Webster: 

Processor Wars............. e. Webster 
26 317 Focus on Algorithms: 

Run-Length Епсойіпр......... Pountain 
27 321 Applications Only: 

AL AL Olla cie vertens Shapiro 
28 225 Б ОГЫ ань BIXen 


BOMB RESULTS 


First place in March goes to BYTE's Product Preview of “Тһе 
Commodore А2000” by editors Gregg Williams, Tom Thompson, 


and Richard Grehan. In second place and the winner of $100 is John 
F. Asmus for “Digital Image Processing in Art Conservation.” Ken 
Sheldon's “Probing Space by Camera" placed third, followed by 
George Stewart's Product Preview of "Turbo BASIC." Next in line 
is What's New and Ciarcia's Circuit Cellar, in which Steve Ciarcia 


shows how to “Build a Trainable Infrared Master Controller Winner 
of the $50 award for being the second nonstaff author to appear in 
the lineup is Benjamin M. Dawson for his “Introduction to Image 
Processing Algorithms." The $50 award for quality again goes to 
John F. Asmus for his close look at the evolution of the Mona Lisa. 
Congratulations to all. 


COMING UP IN BYTE 


Theme: 

Local area networks will be July's theme, with emphasis 
planned for topics like testing networks to see what load they 
can take; how to link Macintoshes into a Unix network; 

how to archive your data; a look at an Amiga network file 
server, a discussion of a LAN-based spreadsheet, and an 
examination of some LAN database software. 


Features: 
Planned features include the Intel 82786 graphics chip, 
Karmarkars algorithm, and map storage on CD-ROMs. 


Circuit Cellar: 
After building an image processor, Steve Ciarcia will 
discuss image-processing software. 


Programming Project: 
An article on recursive fractals (in BASIC). 


Programming Insight: 
Complex math in Pascal. 


Special 68000 Series: 

Remotely controlling scientific apparatus with a 
Macintosh and a specially developed object-oriented 
language. 


Reviews: 

Different ADA implementations for the IBM PC, an 
advanced debugging tool, a music program, and a roundup of 
CAD packages for use on the Macintosh. 
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EDITORIAL INDEX BY COMPANY 


Index of companies covered in articles, columns, or news stories in this issue. 
Each reference is to the first page of the article or section in which the company name appears. 
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235,245,297 
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BACK ISSUES FOR SALE 


SPECIAL ISSUES and INDEX 


$us — [$45 


BYTE '83-84 INDEX $1.75 
3425 | 5425) $425 BYTE 1985 INDEX $2.00 

1984 SPECIAL GUIDE TO IBM PCs 

(VoL. 9, No. 9) $4.75 

1985 INSIDE THE IBM PCs 

(VoL. 10, Мо, 11) 54,75 


Circle and send requests with payments to: 


BYTE Back Issues 
РО. Box 328 
Hancock, МН 03449 


L] Check enclosed Payments from foreign countries must be made in US funds payable at a US bank. 


[1 VISA 
CARD # 


SIGNATURE 


The above prices include postage in the US. Please add $ .50 per copy for Canada and Mexico; and $2.00 per copy to foreign countries (surface 
delivery). Please allow 4 weeks for domestic delivery and 12 weeks for foreign delivery. 


NAME 
ADDRESS 
CITY 


[] MasterCard 


BYTE ADVERTISING SALES STAFF: 
Dennis J. Riley, Advertising Sales Manager, One Phoenix Mill Lane, Peterborough, NH 03458, tel. (603) 924-9281 


NEW ENGLAND 
ME, NH, VT, MA, RI, 


ONTARIO, CANADA & EASTERN CANADA 


Paul McPherson Jr. (617) 262-1160 
McGraw-Hill Publications 

575 Boylston Street 

Boston, MA 02116 


ATLANTIC 

NY, NYC, CT, NJ (NORTH) 
Leah G. Rabinowitz (212) 512-2096 
McGraw-Hill Publications 

1221 Avenue of the Americas— 
39th Floor 

New York, NY 10020 


Dick McGurk (203) 968-7111 
McGraw-Hill Publications 
Building A—3rd Floor 

711 Long Ridge Road 
Stamford, CT 06902 


EAST 

PA, KY, OH, NJ (SOUTH), 
MD, УА, W.VA, DE, D.C. 
Daniel Ferro (215) 496-3833 
McGraw-Hill Publications 
Three Parkway 

Philadelphia, РА 19102 


NORTHEAST MAIL ORDER 
AND RETAIL ACCOUNTS 


Bill Watson (603) 924-7255 
One Phoenix Mill Lane 
Peterborough, NH 03458 


SOUTHEAST 
NC, SC, СА, FL, AL, TN 


Carolyn F. Lovett (404) 252-0626 


McGraw-Hill Publications 


4170 Ashford-Dunwoody Road 


Suite 420 
Atlanta, СА 30319 


MIDWEST 


IL, MO, KS. IA, ND, SD, MN, УЛ, 


NB, IN, MI, MS 


Bob Denmead (312) 751-3740 


McGraw-Hill Publications 
Blair Building 

645 North Michigan Ave. 
Chicago, IL 60611 


SOUTHWEST, ROCKY MOUNTAIN 
UT, CO, WY, OK, TX. AR, LA 


(214) 458-2400 
McGraw-Hill Publications 


Ехр. DATE 


SOUTH PACIFIC 
SOUTHERN CA, A2, NM, LAS VEGAS 


Jack Anderson (714) 557-6292 
McGraw-Hill Publications 
3001 Red Hill Ave. 

Building #1—Suite 222 

Costa Mesa, CA 92626 


Tom Harvey (213) 480-5243 


McGraw-Hill Publications 


3333 Wilshire Boulevard 4407 


Los Angeles, CA 90010 


NORTH PACIFIC 
HI, WA, OR, ID, MT, NORTHERN CA, 


NV (except LAS VEGAS), W. CANADA 


Mike Kisseberth (415) 362-4600 


McGraw-Hill Publications 
425 Battery Street 


San Francisco, CA 94111 


Bill McAfee (415) 349-4100 
McGraw-Hill Publications 


Prestonwood Tower—Suite 907 


5151 Beltline 
Dallas, TX 75240 


International Advertising Sales Staff: 


Mr. Hans Csokor 
Publimedia 
Reisnerstrasse 61 
A-1037 Vienna, Austria 
222 75 76 84 


Mrs. Gurit Gepner 
McGraw-Hill Publishing Co. 
PO Box 2156 

Bat Yam, 59121 Israel 

3 866 561 321 39 


Mr. Fritz Krusebecker 
McGraw-Hill Publishing Co. 
Liebigstrasse 19 

D-6000 Frankfurt/Main 1 
West Germany 

69 72 Ot 81 


380 BYTE * JUNE 1987 


Mrs. Maria Sarmiento 
Pedro Teixeira 8, Off. 320 
Iberia Mart 1 

Madrid 4, Spain 

] 45 52 891 


Mr. Andrew Karnig 

Andrew Karnig & Associates 
Finnbodavagen 

5-131 31 Nacka, Sweden 
8-44 0005 


Mr. Alain Faure 
McGraw-Hill Publishing Co. 
128 Faubourg Saint Honore 
75008 Paris 

France 

(1) 42-89-03-81 


Mr. Arthur Scheffer 


McGraw-Hill Publishing Co. 


34 Dover St. 
London WIX 3RA 
England 01 493 1451 


Manuela Capuano 


McGraw-Hill Publishing Co. 


Via Flavio Baracchini 1 
20123 Milan, Italy 
02 86 90 617 


Seavex Ltd. 

400 Orchard Road, 410-01 
Singapore 0923 

Republic of Singapore 
Tel: 734-9790 

Telex: RS35539 SEAVEX 


951 Mariner's Island Blvd.—3rd Floor 
San Mateo, CA 94404 


Seavex Ltd. 

503 Wilson House 

19-27 Wyndham St. 
Central, Hong Kong 

Tel: 5-260149 

Telex: 60904 SEVEX HX 


Hiro Morita 
McGraw-Hill Püblishing Co. 
Overseas Corp. 

Room 1528 

Kasumigaseki Bldg. 

3-2-5 Kasumigaseki, 
Chiyoda-Ku 

Tokyo 100, Japan 

3 58i 9811 


WEST COAST MAIL ORDER 
AND RETAIL ACCOUNTS 
Tom Harvey (805) 964-8577 
3463 State Street—Suite 256 
Santa Barbara, CA 93105 


The Buyer's Mart 

Mark Stone (603) 924-3754 
BYTE Publications 

One Phoenix Mill Lane 
Peterborough, NH 03458 


BYTE BITS (2x3) 

Dan Harper (603) 924-6830 
BYTE Publications 

One Phoenix Mill Lane 
Peterborough, NH 03458 


BYTE Deck Mailings 
National 

Ed Ware (603) 924-6166 
BYTE Publications 

One Phoenix Mill Lane 
Peterborough, NH 03458 


A/E/C Computing Deck 

Mary Ann Goulding (603) 924-9281 
BYTE Publications 

One Phoenix Mill Lane 
Peterborough, NH 03458 


Mr. Ernest McCrary 
Empresa Internacional de 
Comunicacoes Ltda. 

Rua da Consolacao, 222 
Conjunto 103 

01302 Sao Paulo, S.P., Brasil 
Tel: (11) 259-3811 

Telex: (100) 32122 EMBN 


READER 
SERVICE 


То get further information on the products advertised in BYTE, fill 
Out the reader service card by circling the numbers on the card that 
correspond to the inquiry number listed with the advertiser. This in- 
dex is provided as an additional service by the publisher, who 
assumes no liability for errors or omissions. 


* Correspond directly with company 


Alphabetical Index to Advertisers 


Inquiry No. Page No. 
* ЗМ COMPANY ...........208А-Н 

3 ЗМ COMPANY ............ 88,89 

4 ABSOPT ouo е буны ... 338 
365 ADDISON-WESLEY EDU.MEDIA276 
5 ADDMASTER CORP. ......... 350 

6 REBOBE. uarie rares 186 

7 ADVANCED COMP. PROD. .... 365 

9 AHEAD SYSTEMS ІМС........ 308 
10 AHEAD SYSTEMS iNC....,... 308 
11 AJIDA TECHNOLOGIES ...... 366 
12 ALF PRODUCTS,INC. ,....... 350 
13 ALPHA PRODUCTS.......... 363 


14 ALPS АМЕНІСА......... 140, 141 
15 ALPS AMERICA . 140,141 
16 AMDEK CORP. ........ TEMPE 
17 AMERICAN RESEARCH СОНР. 315 
18 AMERICAN RESEARCH CORP. 315 
19 AMERICAN SEMICONDUCTOR 338 
20 AMERICAN SMALL BUSINESS 139 
21 AMPRO COMPUTER ІМС..... 208 
22 APPLIED KNOWLEDGE GPS. INC.261 
363 APPLIED MICRO TECHNOLOGY354 


23 АРНОТЕК.................. 356 
24 ARITY CORPORATION....... 233 
25 АНШМ.,..,.... ......... 33 
26 АНЦМ..................... 33 
27 АТІ TECHNOLOGIES ІМС...... 253 
28 ATRON СОНР................ 77 
29 АТНОМІСВ................. 239 
369 АШТООЕ5К.................. 15 
30 AVIS RENT-A-CAR ........... 149 
31 AVOCET SYSTEMS INC. ...... 288 
32 А+ COMPUTER RESPONSE..354 
35 BAY TECHNICAL ASSOC. .... , 121 
36 BAY TECHNICAL ASSOC...... 121 
37 BBN SOFTWARE........ vee 154 
38 BECKMAN INDUSTRIES...... 145 


* BEST WESTERN,...........282 
* BINARY TECHNOLOGIES. ....350 


40 ВІТ SOFTWARE............. 302 
373 BORLAND INT'L............ СІ, 
374 BORLAND INT'L. . 2.4... ОА 
375 BP MICROSYTEM! | ..960 

“ BUYER'S MART....,... 339-346 
* BYTE BACK 1550 .... ....4940 
* BYTE CIRCULATION......... 331 
450 BYTE INFO. EXCHANGE (BIX) , 337 
* BYTE MARKETING .......... 335 
* BYTE SUB. MESSAGE....... 379 
" BYTE SUB. SERVICE ........ 190 

42 BYTEK CORPORATION........ 26 

43 B&B ELECTRONICS ......... 366 

44 B&C MICROSYSTEMS ...... . 354 

45 B&C MICROSYSTEMS ....... 366 

46 CAD SOFTWARE............ 300 
182. CADKE Y к... узше йди XR LIE 53 

47 CADSOFT SYSTEMS poro der 92 
347 CAL СОМР................. 228 
348 CAL СОМР.................228 

* CALIFORNIA TERPEEK T4 

48 CAPITAL EOL ..276 

49 CASIO INC... ..............185 

50 CENTRAL COMPUTE 18.356 

51 CHUNG YU ....... . 314 

52 CITIZEN AMERICA ..,..,...... 49 

" CLEO SOFTWARE.. .J ..... 274 

53 CLUB MT ..vccsasccudas Pu 151 

* СОСЕХСО 263 

54 COEFFICIE pesce 

55 DOGITATE...4..-5555 022224, 350 

56 COGITATE: тей а асн 360 

* COMPAQ COMPUTER CORP.160A-H 

58 COMPETITIVE EDGE........ 310 


59 COMPLETE ELECTRONICS... .34 


60 COMPLETE РС.............. 59 
61 COMPUDATA TRAI ..360 

“ COMPUPRO..... ..156 
62 СОМРЦӨММЕ,...,..-..»....951 
B3 COMPUSERVE ,...........:. 296 
65 COMPUTER CASE СО........ 362 


* COMPUTER CONTINUUM... . 364 
66 COMPUTER FRIENDS .... 193 


67 COMPUTER LIBRARY ....... 285 
68 COMPUTER MAIL ORDER ., 56,57 
69 COMPUTER VALLEY ........ 352 


70 COMPUTER WAREHOUSE... .278 


Inquiry No. 


Page No. 


71 COMPUTER WAREHOUSE... . 278 
73 CONTECH COMPUTER CORP. 358 


74 CONTROL SYSTEMS ........ 219 
75 CONTROL SYSTEMS ........ 219 
76 COTTON SOFTWARE ........ 350 
77 CRAYON COMPUTER СОВР... 364 
79 CUESTA SYSTEMS .......... 207 
80 CUESTA SYSTEMS .......... 207 
81 СӨНТІСІМС...,............. 358 
82 CUSTOM SOFTV “EMS 86 
83 CYB SYSTEMS .,............ 80 
84 DAC SOFTWARE..... ....23 
85 DALCO ELECTRONICS ,.,...356 
88 DATASOUTH COMP. CC ‚‚ 244 
86 DEI. сегона к, .. 113 
BI DEI овен sasara. 113 
89 DICC sesratuseunves «+ 105 
90 DIGITAL VISI TED 90 
91 DIGITALK INC 2. 208 
82 DISKS РІЧ5,,........ .... 308 
93 DISK WORLD! INC.. ........358 
94 DISKCOTECH............ ‚..366 
95 DISKETTE CONNECTION..... 359 
64 DISKMASTER............-.-. 356 


* DOW JONES NEWS/RETRIEVAL 85 
96 DRESSELHAUS COMP.PROD. . 204 
98 ЕСОБОЕТ................. 324 


ӘНІБІБЕ ыу tack oae vean 366 
101 ELEXOR ІМС................360 
102 ELLIS COMPUTING INC. ...... 78 


103 ENGINEERS COLLABORATIVE 362 
360 ENTERPRISE SFTW. PROD....314 


104 EVEREX SYSTEMS ........ 24,25 
105 EVEREX SYSTEMS ........ 24,25 
106 EVOLUTION COMPUTER ..... 215 
107 EVOLUTION COMPUTER ..... 215 


109 FLAGSTAFF ENGINEERING. .. 109 
110 FLAGSTAFF ENGINEERING . .. 109 
111 FORESIGHT RESOURCES... . 259 
112 FORESIGHT RESOURCES... . 259 
113 FORTRON CORPORATION..... 18 


114 FOX SOFTWARE............ 123 
366 FTP SOFTWARE ,,....... . 364 
116 бАМ....‚........... obese 319 
117 GENERIC SOFTWARE ........ 91 
118 GENERIC SOFTWARE ........ 91 
119 GENOA SYSTEMS CORP. ...... 44 

* GIMPEL SOFTWARE......... 138 


* GOLD HILL COMPUTERS ., . . 96,97 
120 GOLDEN BOW SYSTEMS .... 350 
121 GOLDEN BOW SYSTEMS .... 356 
122 ӨНАЕРОКТ...............: 362 
123 GRAND UNION MICROSYS. .. 354 
124 GREAT SOFTWESTERN СО... 114 


126 ӨТЕК1МС.................. 322 
“ HARMONY COMPUTERS...... 76 
361 HCR СОНР................. 310 


127 HERCULES COMPUTER TECH . 323 
128 HERCULES COMPUTER TECH . 323 
129 HERCULES COMPUTER TECH66,67 
130 HERCULES COMPUTER TECH66,67 
131 HERSEY MICRO CONSULTING . 158 
132 HOUSTON INSTRUMENTS.....79 
133 IBEX COMP. CORP..,.. .....356 


* IBM СОВР......... . . 80A-X 
135 IC EXPRESS |. verser Ens 320 
136 INFOGRAPH INC. ..... ..... 198 
137 INFOGRAPH ІМС............ 198 
335 INFOMASTER.... КЕНГЕ dd 
367 INFOTRONICS .,......,..... 148 
368 INFOTRONICS .............. 148 

* INTECTRA ЇМС.............. 360 
138 INTEGRAND RESEARCH CORP 146 
139 INTEL СОВР....,......... 42,43 
357 INTELLIGENT ОВР. . 287 
140 INTELLISOFT. _ __...... 221 
141 ТО ТЕСН.......... вз-....-962 
142 JACO ENTERPRISES .,,,.... 360 
143 JADE COMPUTER........ 370,371 
144 JAMECO ELECTRONICS . . 368,369 
145 JOR INSTRUMENTS.......... 95 


146 JOR MICRODEVICES..... 372,373 
147 JOR MICRODEVICES ..... 374,375 
148 JOR MICRODEVICES ..... 
149 JHL RESEARCH... ...... . 356 
150 JMR ELECTRONICS.. 


Inquiry No. Page No. 
151 KADAK PRODUCTS......... ..82 
152 KAYPRO CORPORATION ..... 176 
153 KAYPRO CORPORATION ..... 176 
154 KEA SYSTEMS LTD. ......... 358 
155 KEA SYSTEMS ТО. ......... 358 


157 LAHEY COMPUTER SYSTEMS. 269 
158 LANGUAGE PROCESSORS INC.313 


199 LATTICE ЇМС................ 242 
161 LIFEBOAT ASSOC. .......... 206 
162 LIGHT SPEED „оаа, 307 
163 LINK COMPUTER GRAPHICS . 366 
165 LOGICAL DEVICES .......... 270 
166 LOGICAL DEVICES.......... 270 
400 LOGICSOFT............. 224A-F 
167 ГОО!ТЕСН................. ‚‚ 61 
168 ГОСТЕСН..............„„.,. 61 
169 ГООТЕСН.................. 63 
170 ГООСТЕСН...,.............. 63 
171 LONE STAR SOFTWARE,..... 357 
* LOTUS DEVELOPMENT...... 273 
172 MACNEAL-SCHWENDLER ..... 12 
173 MACNEAL-SCHWENDLER ..... 12 
174 MANX SOFTWARE SYS........ 93 
175 MANX SOFTWARE SYS. ...... 201 
176 MARK WILLIAMS CO.......... 29 
177 MARK WILLIAMS CO. ..,...... 31 
178 МАТН5ОЕТ.................. 47 
MAXELL DATA PRODUCTS. ...... 7 

179 MEAD COMPUTER..... ‚....355 
180 MEGASOFT ...,.. .......-.360 
"MEIPIEK INC. vis as ern 258 
181 MERRITT COMP. PRODS..... 356 
183 MICROCOM SYSTEMS........ 32 
184 ор газ 327 
* МІСНОМІМТ.. ‚-..305 

185 МЇСНОРОНТ................ 35 
197 MICROPROCESSORS ÜNLTD. . 358 
186 MICROSERVE.............. 234 
187 MICROSERVE .............- 234 
" MICROSOFT CORP. ,.....-... 69 
188 MICROSOFT СОВР ..... ‚152,153 
189 MICROSOFT СОВР....... 152,153 
* MICROSOFT СОВР.......... 277 
190 MICROWARE SYSTEMS...... 268 
191 МЇСНОМАҮ.,............... 128 
192 MICROWAY........ ...189 
358 MIGENT SOFTWARE. INC... ТТІ 112 
359 MIGENT SOFTWARE INC...... 112 


193 МІСЕМТ SOFTWARE INC..... 249 
194 MIGENT SOFTWARE ІМС.,... 249 
354 MIGENT SOFTWARE INC. .... 301 
355 MIGENT SOFTWARE INC. .... 301 
196 MINI MICRO BUSINESS SYS. . 220 

* MINORITY HIGH TECH INDS. .. 284 


198 MIX SOFTWARE ..,....... . 255 
199 MONEYSWORTH .......... 72 ‚73 
200 MOUNTAIN COMPUTER...... 309 
201 MULTITECH SYSTEMS ....... 264 
202 MULTITECH SYSTEMS....... 264 


203 NANTUCKET „а.о ъс. 39 
204 МАМТИСКЕТ................ 39 


205 NATIONAL INS 2.11 
206 МЕС INFORMA ‚ CIII 
207 BET WORK i. затрат анатты le 
208 NEWBURY DATA INC......... 293 
209 NEWBURY DATA INC. ........ 293 
212 OKIDATA ена ‚295 
362 ONLINE COMPUTER SYS. INC.320 
214 ORCHID TECHNOLOGY ....... 36 


215 ORCHID TECHNOLOGY .......36 
216 ORIENTAL PRECISION CC  ..304 


217 ORION INSTRUMENTS....... 280 
218 OSBORNE MCGRAW-HILL. .... 14 
356 OSBORNE MCGRAW-HILL ... . 316 
219 PARA SYSTEMS ............. 22 
220 PATTON & PATTON .......... 360 
221 PC AMERICAN MARKETING . . 205 
370 POIDLUEC. voro rrr xS 353 
223 РС NETWORK „оа еъ салуу 347 
224 PC NETWORK .......... 348,349 
225 PC PRO SYSTEMS ,......... 366 
229 PC'S LIMITED ........... 167-171 
231 PERFORMANCE PC..... se a 3984 
232 PERMA POWER............. 76 
233 PERMA POWER ...,......... 76 
351 РЕҢН$ОЕТ1МС............... 55 


Inquiry No. Page No. 
392 PERSOFT |МС............... 55 
353 PERSOFT |МС............... 55 
236 PERSONAL COMP. SUPT. GRP 291 
237 PERSONAL TEX ............ 306 
238 PETER NORTON ............ 271 
239 PETER NORTON ..... (acad 271 
240 PINECOM COMPUTER....... 351 
241 РМ еа .84 
242 PMI ТТГ. 
243 PRECISION DATA PROD. Ma E 319 


244 PRIDE SOFTWARE DEVLPMNT.179 
245 PRIDE SOFTWARE DEVLPMNT.179 
246 PRIMAGES INC. ............ ‚ 115 
248 PRINCETON GRAPHIC SYS... .311 
160 PROGRAMMER'S PARADISE 196,197 


249 PROGRAMMER'S SHOP ..... 283 
250 PROGRAMMER'S SHOP ..... 289 
338 PROTEUS TECHNOLOGY CORP.142 
252 РОЗИ s. yo hab EAR CU E 356 
253 ОС RESE..  ..... 243 
254 OSP ЇМС..,...,......... ..267 


255 OUA TECH. ...359 
256 OUA ТЕСН............ ..359 
257 QUA ТЕСН.\...‚,...,..,...359 
258 OUA TECH. ..359 
259 QUA ТЕСН..,........... 22,359 
260 OUA ТЕСН.,,..............359 


* OUAID SOFTWA аға... 288 
261 OUALSTAR COF . «5. 319 
262 RADIO SHACK... .....,....СІМ 
263 RADIO 5НАСК.............. 157 

* RAIMA СОНР................ 20 


264 RAINBOW TECHNOLOGIES. . . 362 
265 RAINBOW TECHNOLOGIES....94 


266 REAL TIME DEVICES ...... ..364 
267 ROLAND DG..... EY AER e wes 226 
268 ROSE ELECTRONICS........354 


269 R.PET. INTERGROUPS INT'L.. . 300 
270 RYAN MCFARLAND....,....,- 75 
271 RYAN MCFARLAND . ....75 
272 SAFEWARE ................ 350 
273 SAMSUNG ELECTRON ICES 10 
274 SAMSUNG ELECTRON ICES 10 
275 SBT CORPORATION ........- 303 
276 SCIENTIFIC ENG. LAE .,.,.354 
294 5С5!.............. . 216 
295 56С5]....,..„.„-.».„›„ьл„ sner- 26 
277 SCR CORPORATION....... -360 


278 SEAGATE TECHNOLOGY .. 110,111 
279 SEAGATE TECHNOLOGY .. 110,111 

* SHARP ELECTRONICS....... 329 
280 SILICON SPECIALITIES ....... 87 
281 SILICON SPECIALITIES ....... 87 


283 SOFTKLONE DISTRIBUTING . . . 28 
284 SOFTLINE CORP. ....... .... B3 
285 SOFTLOGIC SOLUTIONS ..... 127 


286 SOFTRONICS .............. 358 
287 SOFTWARE DEVLPMNT. SYS.. .30 
371 SOFTWARE LINK............. 27 


372 SOFTWARE LINK......... 24-27 
* SOFTWARE PUBLISHING.....163 


290 SOFT/PLUS RESEARCH...,..364 
291 SOLUTION SYSTEMS........282 
292 SOURCE ELECTRONICS ,.....82 
293 SOURCE ELECTRONICS ...... 82 
296 SPECTRUM SOFTWARE..... , 191 
297 SPRING CIRCLE TECHNLGY. . . 257 
298 SPSS ІМС...........»...... 172 
299 STSC INC. .. -.. 125 
300 SYBIS...... .... 364 
301 SYSTAT ІМС..,., ...........159 
302 5ҮБТАТ ИМО аана а 159 
303 S'NW ELECTR. & APPL........ 78 
304 5-100 DIV. 696 CORP. ........ 361 
305 5-100 DIV. 696 СОНР......... 361 
306 ТАМООМ................... 47 


309 TEKTRONIX ІМС....,..-.. 64М-Р 
310 TELEBYTE TECHNOLOGY ....286 
349 TELEX COMMUNICATIONS ... 223 
350 TELEX COMMUNICATIONS .., 223 


312 ТІБЕНТНОМІС5........».. -.90 
313 ТІСЕАТАОМІС5........... ,.950 
364 TIMELINE............ iaa ds 353 

* TINNEY, ВОВЕНТ.,......... 333 


315 TOUCHBASE SYSTEMS INC. . . 292 
316 TOUCHBASE SYSTEMS INC. . . 292 
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| | Е, \ [) = | | Also included in this issue: 
Special Advertising Supplement for Priority One Electronics 
to U.S. Subscribers 


Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. 

* TRANSEC SYSTEMS. ......... 70 | INTERNATIONAL ADVERTISING SECTION 411 PC LINK CORP .......... 320A-7 | 442 SOFTWARE DIRECTIONS . 320B-13 
317 TRI-STATE СОМРМТЕН....... 362 MOM. 412, SAC S eoe кру» ... 320А-1 443 SOFTWARE WORLD ..... 320B-14 
318 TURNPOINT AMERICA.. ..... ыншы аны ы pra. 413 STRIDE/MICROSAGE. ..... 320A-5 
319 T&T COMPUTER PRODUCTS . 350 500 BASIS ІМС.................. 64A | 414 SUMMIT COMP SYS. ..... 320A-6 | Mid-West 
320 UNITED INNOVATIONS ,,,., . 184 501 BONDWELL INT'L.....,..... 64E | 415 WALL STREET COMPUTER3204A-11 

8 UPS-DEPOT. . ... ..... 354 502 COMPUADD CORP. ......... 64K 451 СОМРУБАТ,............ 320С-8 
330 UPTIME.......... —  ..... 19 503 GAMMA PRODS,, INC........64H | Los Angeles 452 COMPUTER (МЕ. Li . 320C-4 
321 USROBOTICS, INC........... 181 504 GREY МАТТЕН,,,........... 64l 453 FOCUS COMPUTERS ....320C-4 
322 USROBOTICS, INC........... 181 505 KEA SYSTEMS LTD. ...,.....64F | 426 800 SOFTWARE ........ , 320В-11 454 HANDS-ON LEARNG. Р 320C-9 
323 VENTEL СОНР.......... C. 506 LOCAL ОАТА.,......, er S 64F | 427 BASIC COMPUTER ...... 3208-15 | 462 HANDS-ON LEARNG. Р. 320C-9 
324 VERBATIM ..... 22.51 507 NOKIA INFO. SYSTEM....... 64G | 428 BYTE AND FLOPPY...... 320B-15 * МЇСНОВЕ$5Т.............320С-5 
326 VIA WEST ........ ... 268 508 WITRON GMBH............. 64F * ВҮТЕ/ТЇРб.............. 320B-4 456 MONITERM......... ....320С-1 
327 МА WEST ..,........ .268 | ----------------- | 446 СМІАВ5................3208-8 | 457 РС ИМК СОАР.......... 320С-10 
328 VICTORY ENT. TECHNLGY. .... 70 | REGIONAL ADVERTISING SECTION 429 COMPUSAT ........ .....820B-9 | 458 PRIORITY ОМЕ.......... 320C-1 
329 VIDEO TECHNOLOGIES. .,... 364 430 COMP. APPLICATIONS ... 320B-15 ds) me TINNEY GRAPHICS . 2210 
331 УІШОМІСӨ................. 304 * COMP. CHRONICLES .... 3208-16 | 459 5АС................ ee в 
332 VOYETRA TECHNOLOGIES. 358 | New York 431 COMPUTER NOOK...... 3208-15 | 460 STRIDE/MICROSAGE .... 320C-7 
333 WAREHOUSE DATA. ,,....... 7i * BYTE TIPS ......... ‚...320А-10 | 432 CTX INTERNATIONAL . .... 3208-6 | 461 WESTERN SYSTEMS....320C-2,3 
341 WAYTRON INT'L. INC. ....290 | 401 CHAS MICROSYSTEMS ... 320А-2 433 EAGLE ELECTRONICS. . . . 320B-6 
334 WELLS AMERICAN ........... 21 402 COTTAGE COMPUTERS ...320A-2 434 HANDS-ONLEARNG. CORP320B-10 | Pacific Northwest 
336 WHITE CRANE SYSTEMS ..... 92 | 403 CTX INTERNATIONAL ..... 320A-4 445 HANDS-ON LEARNG. CORP320B-10 * BYTE/TIPS " J. 320D-8 
337 WHITE CRANE SYSTEMS ..... 92 | 404 DOW JONES SOFTWARE . 320A-12 435 INFOTRONICS COMPUTERS320B-8 | 475 GRAPHIC COMP SOLNS. . 320D-8 
339 WINTEK CORP.............. 358 | 405 HANDS-ON LEARNG. CORP320A-8 | 436 INNOVATIVE DATA TECH...320B-4 | 476 MEDIA SOFTWARE А SYS. 3200.2 
340 WINTEK СОВР................ 5 416 HANDS-ON LEARNG. CORP 320A-8 * MICROBEST...... 3208-7 | 477 MAS SYSTEMS 3200-45 
342 WOODCHUCK INDUSTRIES .. 364 | 406 ILARSYSTEMS.......... 320А-9 438 М.А.5. SYSTEMS ....... 3208-2,3 | 478 VAR TECH ІМС. 3200-7 
343 WORTHINGTON DATA SOLNS..120 | 407 INNOVATIVE DATA TECH... 320А-4 439 PHASE 5............... 3208-15 | 479 VAR TECH, ING... 320D-3 
344 XEMAG........ Mud үг 320 | 408 MICROAGE OF MAHWAH . 320А-0 | 440 PRIORITY ONE ...,...... 320B-1 480 WESTERN SYSTEMS 320D-67 
345 ZERICON ...,. ....338 | 409 MICROAGE OF NORWALK 320A-10 * ROBT TINNEY GRAPHICS , 3208-12 s i 
346 ZWORLD . ,................ 74 * MICROBEST............-. 320А-3 SATOSA TI ICE eere tn 320B-5 * Correspond directly with company. 


SUBSCRIBERS ONLY!* 
ТІР Use BYTES Telephone Inquiry Processing System 


Using TIPS can bring product information as much as 10 days earlier. 


SEND FOR YOUR 1 If you are a new subscriber or have lost your I.D. card, circle #1 on the Reader Service 
SUBSCRIBER I.D. CARD Card; attach mailer label. We will immediately send your personal TIPS subscriber card. 


GET PREPARED 2) Write your Subscriber Number, as printed on your Subscriber I. D. Card, in boxes in Step 5 below. 
(Do not add 0% to fill in blank boxes) 


3) Write numbers for information desired in boxes in Step 7b below. 
(Do not add 08 to fill in blank boxes) 


CALL TIPS 4) Now, on a Touch-Tone telephone dial: (413) 442-2668 and wait for voice commands. 

ENTER YOUR 5) When TIPS says: "Enter Subscriber Number" 

SUBSCRIBER AND (Enter by pushing the numbers and symbols [# or * enclosed іп the boxes] on telephone pad 
ISSUE NUMBERS ignoring blank boxes) 


Enter O00 C1 C1 C301 C1 C3 (8 Gn 


6) When TIPS says "Enter magazine code & issue code" 
Enter ПЛ) (8) [6] C7] (8) (8) 


ENTER YOUR Та) When TIPS says "Enter (next) Inquiry Number" 
INQUIRIES Enter one inquiry selection from below (ignore blank boxes) 


b) Repeat 7a as needed (maximum 17 inquiry numbers) 


1.L) 0 CD) G0 G). 6.0008 10. ООО 
DELETE ООВ OO &) 
oa [2] ЦО ОО 
oo TEES OO O O 
D L1 LJ (3 [8] 


END SESSION 8) End session by entering [+] L) [9] ПІ (НІ 8 


9) Hang up after hearing final message 
If you are a subscriber and need assistance, call (603) 924-9281. 


If you are not a subscriber fill out the subscription card found in this issue or, сай BYTE Circulation 800-423-8912. 
*Domestic and Canadian Subscribers Only! 
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To get further information on the products advertised in BYTE, fill 
out the reader service card by circling the numbers on the card that 
correspond to the inquiry number listed with the advertiser. This in- 
dex is provided as an additional service by the publisher, who 
assumes no liability for errors or omissions. 


* Correspond directly with company 


Index to Advertisers by Product Category 


Inquiry No. Page No. 
HARDWARE 

ADD INS 
9 AHEAD SYSTEMS INC........ 308 
10 AHEAD SYSTEMS INC........ 308 
13 ALPHA PRODUCTS.....,.... 363 
27 АП TECHNOLOGIES INC...... 253 
29 ATRONICS ........ TREES... 239 
60 СОМРІЕТЕРС..............59 
75 CONTROL SYSTEMS ........ 219 
74 CONTROL SYSTEMS ........ 219 
103 ENGINEERS COLLABORATIVE 362 
119 GENOA SYSTEMS CORP....... 44 


127 HERCULES COMPUTER TECH323 
128 HERCULES COMPUTER TECH323 
129 HERCULES COMPUTER TECH66,67 
130 HERCULES COMPUTER TECH66,67 


139 INTEL CORP. ............. 42,43 
141 IO TECH; i ее TOES 362 
182. LIGHT SPEED os ij ga eevee 307 
191 МЇСНО\МАҮ................. 128 
214 ORCHID TECHNOLOGY ....... 36 
215 ORCHID TECHNOLOGY ....... 36 
218 OSBORNE MCGRAW-HILL ..... 14 
236 PERSONAL COMP. SUPT. САР 291 
ВАРИ и a ...B4 
242 РМІ,,.5:45%2%5»%- жака» 80 
318 TURNPOINT АМЕНІСА,.......98 
329 VIDEO TECHNOLOGIES...... 364 
332 VOYETRA TECHNOLOGIES... 358 
346 ZWORLD ...... ане 74 


HARDWARE PROGRAMMERS 


23 APROTEK........ Vs pod ea 356 


375 BP MICROSYTEMS.......... 360 
42 BYTEK CORPORATION. ....... 26 
44 B&C MICROSYSTEMS ....... 354 
45 B&C MICROSYSTEMS ....... 366 
81 CURTIS INC. , ...........». 358 

126 бТЕК\МС.............. .... 322 

163 LINK COMPUTER GRAPHICS . 366 

165 LOGICAL DEVICES..........270 
166 LOGICAL DEVICES ..,...,...270 

INSTRUMENTATION 
11 AJIDA TECHNOLOGIES ...... 366 
38 BECKMAN INDUSTRIES...... 145 
48 CAPITAL EQUIPMENT........ 276 

* COMPUTER CONTINUUM . .. . 364 
99 Ё1&ё5......„..„».......-.... ЗВО 
101 ELEXOR INC....,... . 360 


145 JDR INSTRUMENTS .......... 95 


163 LINK COMP. GRAPHIC . 366 
217 ORION INSTRUMENT: ... 280 
256 QUA ТЕСН................. 359 
257 QUA ТЕСН............-.... 359 
260 QUA ТЕСН.,.,:..,..-....... 359 
266 REAL TIME DEVICES......,.364 


Inquiry No. Page No. 
MASS STORAGE 
* ЗМ COMPANY .,......... 208A-H 
3 ЗМ COMPANY .......... ‚. 88,89 
12 ALF PRODUCTS, INC...... ... 350 
73 CONTECH COMPUTER CORP. 358 
|] y t 113 
BT DE о sop EAE ER 113 


109 FLAGSTAFF ENGINEERING .. . 109 
110 FLAGSTAFF ENGINEERING . .. 109 


133 IBEX COMP.CORP. .......... 356 

* MAXELL DATA PRODUCTS......7 
200 MOUNTAIN COMPUTER...... 309 
362 ONLINE COMP. SYS. INC. .... 320 
243 PRECISION DATA PROD. ..... 319 
261 QUALSTAR CORP. ........... 319 


278 SEAGATE TECHNOLOGY . , 110,111 
279 SEAGATE TECHNOLOGY .. 110,111 
310 TELEBYTE TECHNOLOGY ....286 
324 VERBATIM , 


ee кавез Бен 51 


MISCELLANEOUS 


* BINARY TECHNOLOGIES. , , . .350 


43 B&B ELECTRONICS ......... 366 
51 CHUNG YU co orb ыс: 314 
65 COMPUTER CASE CO........ 362 
79 CUESTA SYSTEMS ....... .. 207 
80 CUESTA SYSTEMS .......... 207 
81 CURTIS INC. ......... eie. 358 
85 DALCO ELECTRONICS .......356 


123 GRAND UNION MICROSYS. ... 354 
138 INTEGRAND RESEARCH CORP146 


142 JACO ENTERPRISES ........ 360 
150 JMR ELECTRONICS ,........362 
154 KEA SYSTEMS LTD. ......... 358 
169 ГОСТТЕСН.................. 63 
170 ТООЇТЕСН.,................ 63 

* MERRICK INC...» ous 258 


181 MERRITT COMP PRODUCTS . . 356 
207 МЕТУОНХ..........., 
219 PARA 5Ү5ТЕМ5.,............ 22 


232 PERMA POWER „........... 76 
233 PERMA POWER .......... .. 76 
265 RAINBOW TECHN ...94 
264 RAINBOW TECHNOLOGIES. . .362 
268 ROSE ELECTRONICS........ 354 
292 SOURCE ELECTRONICS ...... 82 
293 SOURCE ELECTRONICS .,.... 82 


349 TELEX COMMUNICATIONS ... 223 
350 TELEX COMMUNICATIONS ... . 223 


313 TIGERTRONICS............ 350 

8 ИР5-ОЕРОТ....... ә... 354 
326 VIA WEST.. ...... 268 
327 VIA WEST ................. 268 
328 VICTORY ENT. TECHNLGY. ,... 70 
336 WHITE CRANE SYSTEMS ...., 92 
337 WHITE CRANE SYSTEMS ..... 92 
MODEMS/MULTIPLEXORS 

“ CODEX CORPORATION . .... . 263 

* INTEGTRA 1МС............., 360 


Inquiry No. Page No. 
359 MIGENT SOFTWARE INC......112 
358 MIGENT SOFTWARE INC...... 112 
201 MULTITECH SYSTEMS....... 264 
202 MULTITECH SYSTEMS....... 264 
255 QUA ТЕСН.,,.....-..»....-959 
258 QUA ТЕСН................. 359 
259 QUA ТЕСН................. 359 


315 TOUCHBASE SYSTEMS INC. .. 292 


316 TOUCHBASE SYSTEMS INC. . . 292 
321 USROBOTICS, INC. .......... 181 
322 USROBOTICS, INC. .......-... 181 
323 VEN-TEL СОНР.............. 17 
MONITORS 
16 АМОЕК СОВР........--...... 41 
136 INFOGRAPH ІМС............ 198 
137 INFOGRAPH ІКС............ 198 


248 PRINCETON GRAPHIC SYS... .311 


NETWORK HARDWARE 


22 APPLD. KNWLDG. GRPS. INC. 261 
* СОМРОРНО.,..............156 
83 СҮВ5Ү5С$ТЕМ5...,.......... 80 
269 Н.РТ. INTERGROUPS INT'L. . . 300 


PRINTERS/PLOTTERS 


5 ADDMASTER CORP.......... 350 
14 ALPS AMERICA.......... 140,141 
15 ALPS AMERICA......,.,. 140,141 

347 CAL СОМР.........›....ь—. 228 
348 CAL СОМР......... ае hee 228 
50 CENTRAL COMP. PRODS. .... 356 
52 CITIZEN AMERICA ........... 49 


59 COMPLETE ELECTRONICS ....34 
88 DATASOUTH COMP. CORP. ... 244 
B9 DICONIX.. .... 
96 DRESSELHAUS СОМР. PROD. 204 
132 HOUSTON INSTRUMENTS..... 79 


206 NEC INFORMATION SYS. ..... СІ 
208 NEWBURY DATA INC.....,... 293 
209 NEWBURY DATA INC......... 293 
212 ОКОАТА................... 295 
246 PRIMAGES ІМС.............. 115 
287 ROLAND О6............... 226 
320 UNITED INNOVATIONS ....... 184 
345 /ЕНІСОМ,..,...........-.. 338 
SCANNERS/DIGITIZERS 

90 DIGITAL VISION. ....... ўар 90 


357 INTELLIGENT OPTICS CORP. . 287 
343 WORTHINGTON DATA SOLNS. . 120 


SYSTEMS 


17 AMERICAN RESEARCH CORP. 315 
18 AMERICAN RESEARCH CORP. . 315 
19 AMERICAN SEMICONDUCTOR . 338 
21 AMPRO COMPUTER INC. .... 208 
* COMPAQ COMP. СОВР... . 160A-H 
104 EVEREX SYSTEMS ....... 24,25 


inquiry No. Page No. 
105 EVEREX SYSTEMS ........ 24,25 
113 FORTRON CORP.. .,..., ... 18 

* IBM СОНР..,......... ._.80А-Х 
152 KAYPRO CORPORATION ..... 176 
153 KAYPRO CORPORATION ..... 176 
196 MINI MICRO BUS. SYS.... .220 
216 ORIENTAL PRECISION CO.. .. 304 
225 PC PRO SYSTEMS. .......... 366 
229 PC'S LIMITED ........... 167-171 
338 PROTEUS TECHNLGY. CORP .. 142 
262 RADIO SHACK .............. CIV 
263 RADIO SHACK ..... БА ожа был 157 
273 SAMSUNG ELECTRON DEVICES. 10 


341 
334 
339 


SAMSUNG ELECTRON DEVICES . 10 


SPRING CIRCLE TECHNLGY....257 
TANDON ................... 147 
TEKTRONIX ІМС.......... 64M-P 
WAY TRON INT'L. ІМС.........290 


WELLS AMERICAN ..,......,. 21 
WINTEK CORP. ....., EUG S 358 


SOFTWARE 


APPLE2/MAC APPLICATIONS — 
Scientific/Technical 


205 


NATIONAL INSTRUMENTS ..... 11 


APPLE/MAC LANGUAGES 


174 
175 


MANX SOFTW. 5Ү8........... 93 
MANX SOFTW. SYS.. .......201 


APPLE2/MAC UTILITIES 


342 


WOODCHUCK INDUSTRIES....364 


ATARI/AMIGA LANGUAGES 


4 


KBSOFT-. ar er ox gen toe 


IBM/MS-DOS APPLICATIONS 


35 
36 
55 
56 
76 
84 
114 
193 


BAY TECHNICAL ASSOC ..... 121 


BAY TECHNICAL ASSOC...... 121 
COGITATE. 525222225 350 
СООПТАГЕ 555355» FL Re 360 
COTTON SOFTWA | ...... 350 
DAC SOFTWARE .,.,........ 23 


FOX SOFTWARE ........,... 123 
MIGENT SOFTWARE INC. .... 249 


194 MIGENT SOFTWARE ІМС..... 249 
354 MIGENT SOFTWARE INC. .... 301 
355 MIGENT SOFTWARE INC. .... 301 
203 NANTUCKET ................ 39 
204 NANTUCKET................ 39 
244 PRIDE SOFTW. DEVLPMNT. ...179 
245 PRIDE SOFTW. DEVLPMNT....179 
* RAIMA CORP outs see e 20 
275 SBT CORFORATION..,......303 
277 SCR CORPORATION......... 360 
Continued 
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Inquiry No. 
Continued 

* SOFTWARE PUBLISHING..... 163 
343 WORTHINGTON DATA SOLNS. .. 120 
IBM/MS-DOS APPLICATIONS— 
Miscellaneous 

* TRANSEC SYSTEMS......... 70 
IBM/MS-DOS APPLICATIONS— 
Scientific/ Technical 


37 BBN БОҒТУУАНВЕ.......»....154 
172 MACNEAL-SCHWENDLER ..... 12 


173 MACNEAL-SCHWENDLER . . 12 
178 МАТНВОҒЕТ.,................47 
237 PERSONAL ТЕХ............306 
296 SPECTRUM SOFT ‚..191 


298 SPSS ЇМС...,..,.....„....‚ 172 
299 ӨТӘСІМС............... .. 125 
301 SYSTAT ІМС.....».......-...159 
302 SYSTAT ІМС............... 159 


IBM/MSDOS APPLICATIONS— 
Word Processing 


149 JHL RESEARCH............ 356 


IBM/MS-DOS—CAD 
20 AMERICAN SMALL BUSINESS 139 


388 АШТООЕ5К.................. 15 
46 CAD SOFTWARE............ 300 
182 САОКЕҮ.,.,,................53 
47 CADSOFT SYSTEMS.......... 92 


360 ENTERPRISE SOFTW. PROD. . 314 
106 EVOLUTION COMPUTER  ,.. 215 
107 EVOLUTION COMPUTER.  ..215 
111 FORESIGHT RESOURCES. .259 
112 FORESIGHT RESOURCES.,..259 
16 ОАУ.,,..,..................З8% 
117 GENERIC SOFTWARE ..,,.... 91 
118 GENERIC SOFTWARE ......-. 91 


124 GREAT SOFTWESTERN . 114 
184 МІСНООНАҒХ..,........... 327 
331 VISIONICS..... ..... 304 
340 WINTEK СОВР................ 5 


IBM/MS-DOS COMMUNICATIONS 


54 COEFFICIENT SYSTEMS.......8 
366 FTP SOFTWARE ...,........ 364 
122 ОНАЕРОМТ............ ..362 


154 KEA SYSTEMS LTE .,...... 358 
155 KEA SYSTEMS LTT ,.... .358 
351 PEMSOFT ІМС. „а ....... 55 
352 PERSOFT ІКС...»...»....... 55 
353 PERSOFT INC. .............. 55 


283 SOFTKLONE DISTRIBUTING . . . 28 
286 SOFTRONICS x4 CF ENTaSANACHRUE 
371 SOFTWARE ЦМК таса t.: ,27 


372 SOFTWARE LINK........ ‚...2? 
336 WHITE CRANE SYSTEMS ..,.. 92 
337 WHITE CRANE SYSTEMS ..... 92 


Inquiry No. Page No. 
IBM/MS-DOS—GRAPHICS 


77 CRAYON COMP. CORP........364 


IBM/MS-DOS—LANGUAGES 


24 ARITY CORPORATION ,...... 233 


373 BORLAND INT'L............ Cil, 1 
374 BORLAND INT'L............ Cil,1 
91 DIGITALK ІМС............... 299 
102 ELLIS COMPUTING № oso. 78 
* GIMPEL SOFTWARE.........138 
* GOLD HILL COMPUTE ..96,97 
361 НЕН СОНР................. 310 
157 LAHEY COMP. SYSTEMS.. ....269 
159 LATTICE МС................ 242 
161 LIFEBOAT ASSOC. ... ...... 206 
187 ГОСЇТЕСН....... tenet 61 
168 LOGITECH „аська ren 61 
174 MANX SOFTWARE SYS. ...... 93 
175 MANX SOFTWARE SYS. ...... 201 
176 MARK WILLIAMS СО.......... 29 
* MICROSOFT CORP. ..,....... 69 
188 MICROSOFT CORP. ...... 152,153 
189 MICROSOFT CORP ...... 152,153 
270 RYAN MCFARLAND.....,..... 75 
271 RYAN МСҒАН(АМО.,......... 75 
276 SCIENTIFIC ENG. LABS...... 354 
IBM/MS-DOS—UTILITIES 
25 АМ!ШМ.......... EU 33 
28 ARIUM ..,. iier . 33 
28 ATHON СОНР..,,............ 77 
31 AVOCET SYSTEMS INC. ..... . 288 
82 CUSTOM SOFTWARE SYS. .... 86 
120 GOLDEN BOW 5Ұ5.......... 350 
121 GOLDEN BOW 5Ұ5..,....... 356 
131 HERSEY MICRO CONSLTNG. .. 158 
140 INTELLISOFT..... Mice papa 221 
176 MARK WILLIAMS CO. ......... 29 
177 MARK WILLIAMS CO. ......... 31 
185 МЇСНОРОЙВНТ................ 35 


198 MIX SOFTWARE ... .......255 
231 PERFORMANCE TOC 
239 PETER NORTON ,,.,... ...271 
238 PETER NORTON .,..,..,.., 7" 
* QUAID SOFTWARE.,....... 
285 SOFTLOGIC SOLUTIONS ..... 127 
287 SOFTWARE DEVLPMNT. SYS. .. 30 
291 SOLUTION SYSTEMAIR gaster Т” 
300 SYBIS..... TO 


OTHER APPLICATIONS— 


Business/Office 

220 PATTON & PATTON .......... 360 
OTHER APPLICATIONS- 

Miscellansoua 

344 ХЕМАС.................... 320 


OTHER APPLICATIONS— 
Sclentific/Technical 


98 ЕСОЗОРЯ 222,542... 324 


Inquiry No. Page No. 
OTHER—LANGUAGES 

158 LANGUAGE PROC. INC....... 313 
174 MANX SOFTWARE SYS........93 
175 MANX SOFTWARE SYS....... 201 


OTHER—UTILITIES 


287 SOFTWARE DEVELOPMENT SYS.30 


MAIL ORDER/RETAIL 


7 ADVANCED COMP. PROD..... 365 
363 APPLD. MICRO TECHNLGY.... 354 
32 A+ COMPUTER RESPONSE. . 354 
* CALIFORNIA MIATT А! ME ает 
53 CLUB АТ.................. 
58 COMPETITIVE | 


62 COMPUSAVE .. 


тШмаяттиғттФтчятт 


66 COMPUTER FRIENDS ....... 193 
67 COMPUTER LIBRARY ....... 285 
68 COMP. MAIL ORDER .....,. 56,57 


69 COMPUTER VALLEY ...... - 352 
71 COMPUTER WAREHOU ...278 
70 COMPUTER WAREHOUSE... .278 


93 DISK WORLD!INC............ 358 
94 DISKCOTECH........... .-..366 
95 DISKETTE СОММЕСТІОМ..... 359 
64 DISKMASTER. ,,. ARR 
92 DISKS PLUS „+, T 
* HARMONY COMPUTERS...... 76 
135 IC ЕХРНЕ55............... 320 


367 INFOTRONICS .,,.,.... .....148 
368 ІМЕОТНОМІС5........... -.148 
143 JADE COMPUTER........ 370,371 
144 JAMECO ELECTRONICS . . 368,369 
146 JDR MICRODEVICES..... 372,373 


147 JDR MICRODEVICES ..... 374,375 
148 JDR MICRODEVICES ..... 376,377 
400 ГОС!С5$ОЕТ............. 224А-Ғ 
171 LONE STAR SOFTWARE...... 357 
179 MEAD COMPUTER ..ccsecas Е 
180 МЕСА5ОРТ................ 360 
183 MICROCOM SYSTEMS....... ‚32 

* МЇСНОММТ................ 305 
197 MICROPROC. UNLTD......... 358 
186 MICROSERVE .............. 234 
192 MICROWAY.............- ‚„ 1в4 

* MINORITY HIGH TECH INDS.. .284 
199 MONEYSWORTH.......... 72,73 


221 PC AMERICAN MARKETING. . . 205 
370 PC CLUB. vou dus дее кнәз nes, 


223 PC NETWORK...........-.. 347 
224 PC NETWORK .......... 348,349 
240 PINECOM COMPUTER....... 351 
160 PROGRAMMER'S PARADISE196,197 
249 PROGRAMMER'S SHOP ..... 283 
250 PROGRAMMER'S SHOP ,,., ^^^ 
ZSBISPDISIG а арене 356 
253 QIC RESEARCH ............ 243 


254 О5Р ІМС ч“етзттек-ттететет $ 
294 С sirevar V E RR 
265 БӨРІ ..... қазақы ға 


nquiry No. 


280 SILICON SPECIALITIES ........ 87 
281 SILICON SPECIALITIES..,.,....87 
284 SOFTLINE СОНР............. 83 


290 SOFT/PLUS RESEARCH. ....364 
303 S'NW ELECTR. & APPL........ 78 
304 5-100 DIV.696 CORP.......... 361 
305 5-100 DIV.696 СОНР...,...... 361 
364 ТЇМЕПЦМЕ.................. 353 
317 TRI-STATE COMPUTER. ......362 
319 T&T COMPUTER PRODS. . 350 


333 WAREHOUSE ПАТА..........-71 


DESKTOP PUBLISHING 


365 ADDISON A . 276 
6 АПООВЕ,,,,................186 
* LOTUS DEVELOPMENT ...... 273 


OPFRATING SYSTEMS 


151 KADAK PRODUCTS...........8 
190 MICROWARE SYSTEMS ,,.,.26 


O N 


ON-LINE SERVICES 


450 BYTE INFO. EXCHG. (ВІХ).... 33 
63 COMPUSERVE ........ aaa- 296 
* DOW JONES NEV 
335 !МЕОМА5ТЕН................13 


“ч 


EDUCATIONAL/ 
INSTRUCTIONAL 
* BYTE CIRCULATION......... 331 
* BYTE МАНКЕТІМС.......... 335 
187 MICROSERVE ...... ИК 234 
356 OSBORNE MCGRAW-HILL . . . . 316 
330 ОРТ\МЕ..................... 19 
MISCELLANEOUS 
30 AVIS НЕМТА-С/”,,,........ 149 
* BEST WESTER .., ....... 282 
BS CASIO ING ы жау deve 185 
61 COMPUDATA TORS .. 360 


272 SAFEWARE Ce АЕ Е БЫ 350 


* SHARP ELECTRONICS....... 329 
* TINNEY, ROBERT ........... 333 
RECRUITMENT 


* MICROSOFT CORP. ......... 277 


* Correspond directly with company. 
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cluded. This card is valid for 6 months from cover date. 
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Name 
Title 
Company 
Address 
City 
State 


Telephone 


А. 


о 


Мате 
Title 
Company 


фр 


What Is your ргіпсіра! occupation? 

(Please check one only.) 

| О Business Owner 

2. O Manager/Administrator 

3. O Professional (law. medicine. 
architecture, etc.) 

4. П Computer Programmer/Analyst 

5. O DP/MIS 

6. П Engineer 

7, O Scientist 

8. L] Educator/Student 

9. O Other (please specify) 


. How many people does your company 


employ? 

| O 1-49 

2. O 50-999 

3. O 1.000 or more 


information requested for: 
t. О Business use 

2. O Personal use 

3.0 Both 


Do you plan to purchase items 
Inquired about within: 

1 O Next 3 months? 

2. O Next 6 months? 

3.П Next 12 months? 


. Please check the statement that best 


describes your involvement in your 
company's purchasing decisions. [Check 
all that apply.i 

i О Т determine the need 

2. O | evaluate products/systems 

3. [1 I select/recommend the vendor 

4. O 1 approve/author&e the purchase 


A (іт 


City 
Sule 


Telepitone 


йр 


A. What is your principal occupation? 


(Please check one only.) 

\ О Business Owner 

2. O Manager/Administrator 

, О Professional (law, medicine. 
architecture. etc.) 

4. L] Computer Programmer/Analyst 

5. O DP/MIS 

6. O Engineer 

7 

8 

9 


w 


. O Scientist 
. O Educator/Student 
. O Other (please specify} 


. How many people does your company 


employ? 
| ш 1-49 

2. O 50-999 

з. O 1,000 or more 


information requested for: 
1 О Business use 

2. О Personal use 

3. O Both 


. Do you plan to purchase items 


inquired about within: 
t. O Next 3 months? 
2. O Next 6 months? 
3. O Next 12 months? 


. Please check the statement that best 


describes your involvement In your 
company's purchasing decisions. (Check 
all that apply.) 

ТІЛДІ determine the need 


2 O 1 evaluate products/systems 
з. О I select/recommend the vendor 
4. О | approve/authorize the purchase 
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INTRODUCING THE PINWRITER P9X 
YOU WON'T BELIEVE WHAT IT DOES TO 


Fasten your seatbelts. The new Pinwriter® POXL 
printer from МЕС is about to take off. 

It cruises at 400 characters per second in draft 
mode, 140 characters per second in letter quality mode. 


Which means it can really ~~ NEC PRINTERS. THEY ONLY STOP 
, make those business let- WHEN YOU WANT THEM TO 
| ters fly. In fact, no other . 
24-ріп printer is faster. 
Ee uin And because it uses a 24-pin printhead and a multistrike film 
sample from the PinwriterP9XL printer, ribbon—the same kind that's used in typewriters and letter-quality printers- 
the POXL also delivers better print quality than its competitors. It even prints in color. 

But it's not limited to letters. The Pinwriter POXL is a true multi-purpose printer that can fly through 
payroll, invoices, continuous forms, multi-part forms — just about any business or office application. 

Best of all, it's from МЕС —the world's largest manufacturer of 24-pin printers. The company that 
consistently offers you the highest reliability ratings in the industry. (You can expect your POXL to run for five 
years before it might need a repair.) 

So don't waste any more time. Fly down to your nearest dealer and 
ask to see the new Pinwriter POXL. Or call NEC at 1-800-343-4418 (in A, 


(617) 264-8635). Or if you prefer, write to NEC Information Systems, Dept. 
1610, 1414 Massachusetts Ave., Boxborough, А 01719. МЕС | 


САС = еее еее. МЕС Information Systems, Inc. 
Inquiry 206 


It's our fastest 
printer Yet. 


“Ок... 
/ But why 
Тапау 
Computers?” 


Tandy® computers 
are designed, built, 

—_ supported and serv- 

и кешки == iced by Radio Shack. 
» zu 2-5 Our total commit- 
WE ‘ment assures а 
————— high degree of 


Tandy 30000) product quality 


and, just as important, customer 
satisfaction long after the sale. 

Quality-built in the USA. Our 
MS-DOS® personal computer line 
is made in America in our own 


mmo енші x 
% pu m е ..Х.а 


"In a уғоға...ашаШбу)” 


manufacturing plants. We control 
quality, from initial assembly to 
completed and tested product. 


Nationwide Support. Over 1200 
Radio Shack Computer Centers 
are ready to help you choose the 

latest in computer 
technology, backed 
by quality support. 

Training and 
specialized software 
: ‘nstruction is avail- 
EX: 7^ "able at your 


Tandy 3000 HL 


TANDY COMPUTERS: In Business ET for Business" 


MS-DOS/Reg. TM Microsoft Corp. 


place of business or 
ours, in 60 major 
market areas. 


We've got what it 
takes. Like com- 
mercial leasing 
plans. And ser- 
vice performed 
by technicians who work for the 
same company that manufactured 
and sold you your computer. 


You expect quality . . . and you 
get it from Radio Shack. 


Radio Shaek 


Tandy 1000 SX 


COMPUTER CENTERS 


A DIVISION OF TANDY CORPORATION 
Inquiry 262 


